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OCULAR 


SARCOIDOSIS 


REPORT OF FIVE CASES WITH FUNDUS CHANGES 


By E. BRUNTSE 


Lesions of the eye are conspicuous among the 
widespread manifestations of sarcoidosis. Ocular 
affection is relatively frequent, not rarely the first 
subjective manifestation of the disease; it is often 
of a characteristic appearance and may therefore 
be an important factor in the diagnosis. As com- 
pared with those of other organs, the vcular 
lesions were not studied extensively until rela- 
tively recently, and only for this reason our know- 
ledge of ocular sarcoidosis must undoubtedly still 
be incomplete. This applies particularly to the 
affection of the posterior segment of the eye. How- 
ever, reports on these manifestations have ap- 
peared during recent years, although they are still 
few and far between. 

Sarcoidosis was discovered relatively late. The 
first clinical descriptions of sarcoid lesions ap- 
peared in the end of the nineteenth century and, 
naturally enough, it was the skin lesions which 
were first discovered. The Norwegian derma- 
tologist Caesar Boeck, whose first report appeared 
in 1899, suggested the term sarcoid. However, the 
skin lesions had been described before, e.g., by 
Besnier (1889), of France, under the name of 
lupus pernio. The first comprehensive study in 
which it was emphasized that a number of various 
organs, including the eyes, could be involved was 
published in 1914 by Schaumann,of Sweden, 
who used the descriptive term benign lympho- 
granulomatosis. After these three investigators, 
the disease is now often referred to as the Besnier- 
Boeck-Schaumann disease. However, the most 
common terms for the disease are Boeck's sarcoid 
and — particularly in Anglo-American literature 
— sarcoidosis, even though the word sarcoid is 
misleading, since it was originally coined on the 
basis of an erroneous assumption of a relationship 
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to sarcoma. During the last 20 to 30 vears the 
literature on sarcoidosis has been constantly 
growing, so that our knowledge of the clinical 
appearance of the disease is by now fairly de- 
tailed. Many investigators have considered the 
actiology of sarcoidosis, but conclusive results 
have not vet been achieved. Tuberculosis still 
plays a conspicuous role in the aetiological con- 
siderations, although a direct relationship be- 
tween the two diseases has never been demon- 
strated. 

Even though the eye symptoms not rarely con- 
stitute the only complaint of the patient, it is 
important to emphasize that the ocular affection 
must always be considered as part of a generalized 
disease. Largely, ocular sarcoidosis does not differ 
histopathologically or clinically from sarcoidosis 
of other organs. It will therefore be reasonable to 
give a brief account of the most important general 
data of the disease. 


GENERAL PICTURE OF SARCOIDOSIS 
Sarcoidosis is evidenced by the presence of 
very small, rounded, well-defined granulomata, 
mainly composed of light epitheloid cells inter- 
spaced by a varying number of giant cells. The 
central parts of the granulomata may in rare cases 
be somewhat neerotic. In the perifocal areas a 
rim of lymphocytes may be present, but in general, 
it may be said that it is characteristic of sar- 
coidosis that there is no marked inflammatory 
reactions in the surrounding tissue. A partial ex- 
ception from this rule is formed by uveal and 
retinal infiltrates, which may be accompanied by 
massive exudates. Histologically, the sarcoid is 
very similar to a tubercle. In addition to tubercle 
bacilli, many other micro-organisms and certain 
chemical compounds may give rise to an almost 
identical histological picture (39). However, it 
cannot be doubted that tuberculosis is of the 
greatest interest in the differential diagnosis. 
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The granulomata of sarcoidosis occur partly 
as scattered isolated lesions and partly as smaller 
or larger groups of lesions, sometimes forming 
conglomerates which may be visible to the naked 
eve as tumours of varving size. The infiltrates 
seem to develop slowly. They may persist for 
months or vears, but tend to heal spontaneously, 
usually leaving fibrous or hvaline scars. It is pos- 
sible that the infiltrates may disappear without 
leaving any trace whatever. The period of healing 
may be superseded by the development of new 
granulomata. 

Sarcoid lesions have been observed in practi- 
cally all types of tissue. Certain organs are, how- 
ever, more frequently involved than others; this 
applies, in particular, to the lungs and Iymphatic 
tissue. In a review of 92 autopsied cases, Lon g- 
cope&Freiman (30) found that 86 per cent 
of these showed infiltrates of the lungs and Ivymph 
nodes. The liver and spleen were involved in a 
little more than 60 per cent, the heart in 20 per 
cent, and the kidneys and bone marrow in 19 and 
17 per cent of the cases, respectively. In their 
series, certain organs, including the eves, were 
not studied routinely in the histological examina- 
tion. In nearly all cases of sarcoidosis, infiltrates 
are present in organs at the same time, 
and the demonstration of this phenomenon con- 
stitutes weighty evidence in support of the diag- 


several 


nosis. There does not seem to be any regularitv 
with regard to the distribution of the sarcoids in 


the organism. Thus, ocular involvement is not 
generally accompanied by infiltrates in other 


particular organs, but is usually associated with 
infiltrates in the tissues which are the sites of 
predilection of the disease. The only exception 
from this rule is formed by subchronic uveo- 
parotid fever (Heerfordt). However, uveitis and 
parotitis also occur independently of each other, 
and the former is far more frequent in patients 
with sarcoidosis than the latter. 

Sarcoidosis independently of sex and 
age, but is most frequent in voung individuals. 
The clinical manifestations are usually inconspicu- 
ous. Longcope& Freiman (30) thus write: 
“There is probably no other disease spread so 
widely throughout the body that produces so few 


occurs 


svmptoms to indicate its presence as sarcoidosis.” 
In the active phases of the disease there may be 
mild symptoms of impairment of the general 
health, such as fatigue and loss of appetite. Some 
of the patients have slight fever. Focal symptoms 
may then intervene; apart from the ocular mani- 
festations caused by the exudates, these are mainly 
due to purely mechanical damage inflicted by the 
infiltrates on the organs involved. Thus, a uniform 
clinical picture does not exist, since almost any 
symptom may occur. 

A definite criterion for the disease is unknown, 
and only a tentative diagnosis can be made on 
the basis of the clinical picture and the results 
of radiographic, immunological, haematological 


and, if possible, histological studies. In 
which affected tissue is not readily accessible, 
the biopsy method suggested by Daniel (1949), 
in which Iymph nodes from the supraclavicular 
fossa draining the mediastinum are removed, has 
been used with success. 

The prognosis for life is good, but sarcoidosis 
may persist for many vears with quiescent periods 
interrupted by acute flare-ups. Only in rare cases 
does sarcoidosis terminate fatally, principallv in 
patients with secondary or primary 
ease or with 
system. 


rases in 


vardiac dis- 
involvement of the central nervous 
No really effective therapy is known. During 
recent vears a number of studies have been pub- 
lished in which the experience gained with corti- 
sone has been reported. This drug seems some- 
times to exert a favourable effect, although the 
results obtained have varied within wide limits. 
Scadding (43), who mainly studied cases with 
pulmonary involvement, gives the following com- 
ments on cortisone therapy: “There is no question 
that if the lesions are in a reversible stage, corti- 
sone can cause dramatic clearing; but there is 
equally no doubt that, after this dramatic clearing, 
the lesions very frequently recur. Sometimes after 
cortisone treatment, they do not 
recur, but [ have been unable to convince myself 
that this apparently favourable result of cortisone 
treatment occurs with significantly greater fre- 
quency than spontaneous resolution in patients 
under observation without any attempt at treat- 
ment. In some cases, after cessation of cortisone 
treatment, the lung shadows reappear even more 
denselv than before.” In agreement with this, 
Gilg (14) writes: “If, on the basis of the litera- 
ture, one attempts to draw any conclusions as to 
the effect of treatment with ACTH and cortisone, 
this must be that the therapy is effective when the 
sarcoidosis is in an active phase; the uveal tract 
seems to be particularly amenable to treatment. 
Many of the attempts at treatment seem to show 
that the effect is merely temporary, withdrawal 
of the drugs being followed by recurrence.” 
Considering the exudative reaction to which 
especially the ocular sarcoids may give rise, it is 
possible that the favourable effect of cortisone on 
the uveal tract is due to an action on the exudative 
process rather than on the sarcoids as such. 


cessation of 


FREQUENCY OF OCULAR MANIFESTATIONS 
Ocular manifestations may occur in any phase 
of sarcoidosis. Not infrequently, they will be the 
initial sign of the disease but may, on the other 
hand, not develop until many vears after sarcoido- 
sis has been diagnosed in other organs. On the 
basis of the literature it is not possible to ascertain 
the frequency of ocular involvement, since the 
figures reported vary within very wide limits, 
even in large and thoroughly investigated groups 
of patients. Longcope & Freiman (30) re- 
ported that ocular manifestations were present 
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in 64 per cent among 72 patients, who had all 
been thoroughly studied also with regard to ocular 
affection (nodulous uveitis and iritis were each 
encountered in 14 patients, keratitis in 5 and 
affection of the lacrimal gland in 5; conjunctivitis, 
episcleritis, chorioretinitis, haemorrhagic retinitis, 
glaucoma, atrophy of the optic-nerve head were 
each observed only once or twice). Among 168 
patients subjected to ophthalmological examina- 
tion, Gilg (14) found that 33, or 20 per cent, 
had ocular manifestations (iridoeyclitis 19, uveo- 
parotid fever 4, and sarcoidosis of the conjunc- 
tiva 10). Crick (5) found ocular affection in 
21, or 33 per cent, of 63 cases of unquestionable 
sarcoidosis (anterior uveitis 17, secondary glau- 
coma 2, uveoparotitis 3, cranial-nerve palsy 2, 
chorioretinal lesion 13, band-shaped opacity 2 
calcium deposits in the conjunctiva 3, and con- 
junctival follicles 3). In his review of sarcoidosis, 
Woods (49) writes that the eve and its adnexa 
are involved in approximately 45 per cent of all 
cases. In connexion with the figures cited, it mav 
be of interest to mention that Essen-Möller 
(9), in a series of 320 cases of chronic irido- 
evelitis, found that from 3 to 5 per cent of these 
were due to sarcoidosis; he emphasized that these 
figures were probably too low. 


HISTOPATHOLOGICAL CHANGES IN THE EYEBALL 

As might be expected from the clinical observa- 
tions, histological studies show that sarcoid gra- 
nulomata may develop in all parts af the eve, ex- 
cept the lens and, possibly, the cornea and vitreous 
body. Only in very rare cases does sarcoidosis 
necessitate enucleation, but the changes described 
in the reports on histological studies of 10 eve- 
balls T have been able to trace in the literature 
(12, 15, 19, 25, 26, 28, 38, 40, 46, 50) are essentially 
alike and throw light not only on the actual cases 
but also on clinical observations made by others. 
In at least eight (12, 15, 25, 26, 28, 38, 46, 50) of 
the 10 cases had the eve been the site of iridoeyvc- 
litis; only in one of these eight cases (46) is in- 
formation available of an ophthalmoscopically ob- 
served affection of the posterior segment of the 
eve. In the cases with iridoevelitis the ocular af- 
fection had led either to degenerative 
changes or to glaucoma. In the remaining two ca- 
ses, the histological examination had been per- 
formed post mortem, and here it seems as if only 
changes in the posterior segment of the eye were 
present. In one of these (40), a large sarcoid tu- 
mour arising from the head of the optic nerve was 
revealed. The patient had extensive lesions in- 
volving, inter alia, the central nervous system, in- 
cluding the optic nerve. The cause of death was 
sarcoidosis. The second patient (19) showed infil- 
tration of the choroid; she had for 20 vears suffer- 
ed from disseminated choroiditis; death was due 
to uterine cancer. In addition to more or less 
distinct sarcoid changes in the iris and ciliarv 
body, at least six of the eight eveballs which 


severe 


had been the site of iridoevcelitis (12, 25, 26, 28, 


38, 50) revealed infiltration of the retina. Cho- 
roidal infiltration was demonstrated in five (12, 


15, 26, 28) and involvement of the optic nerve 
in five eveballs (12, 15, 25, 28, 50). Four evebal!s 
showed a few foci in the sclera (12, 26, 28, 50), 
one (50) also involvement of the episclera. In two 
tuberculoid structure 


cases (12.26), tissue of a 
was observed on the posterior corneal surface, 


viz, in a newly (postoperativelyv?) formed mem- 
brane with inflammatory infiltrates and in 
cipitates, respectively. Infiltration of the corneal 
stroma was not demonstrated in anv of the cases 


pre- 


described. 

Ocular may both 
isolated lesions and in plaques of varving size, 
which may replace the normal tissue. That even 
intrabulbar sarcoid tumours may develop is shown 
by the cases reported by Reis & Rothfeld 
(40) and Walsh (46), in which histological exa- 
minations were performed. 

In the case reported by Franceschetti & 
Babel, the sarcoids were often related to ves- 
sels. In his histological description, Levitt (26) 
likewise emphasizes this relation between foci and 
vessels. In Le vitt’s case, the vessel wall was af- 
fected, and both arteries and veins were involved. 
The vessels were surrounded by Iymphoecytes and 
epitheloid tissue, which occasionally led to oc- 
clusion of the lumen or even to obliteration of 
the structure of the vessel walls. However, in ad- 
dition to these infiltrates, there were also nodules 
which were apparently unrelated to the vessels. 
Several authors claimed that perivascular 
localization of the foci is one of the characteri- 
stics of sarcoidosis, and infiltration into the ves- 
localizations 


sarcoids occur as scattered 


have 


sel wall has also been observed in 
other than the eves (51). 

Ocular sarcoidosis results in a varving degree 
of Iyvmphocytic infiltration and may give rise to 
the formation of larger or smaller amounts of fi- 
brinous exudate, sometimes containing cells. This 
exudative reaction to sarcoid granulomata seems 
to be a specific ocular phenomenon. The same ap- 
plies to oedema, which has been observed in the 
retina and optic nerve. 

As in other organs, the granulomata of the eve 
may either heal rapidly or persist for months or, 
even, vears. They may disappear without leaving 
any scars, but it is certain that the 
healing may consist in a transformation into hva- 
line or fibrous tissue. The injury to the eve de- 
pends on the intensity, localization, size and du- 
ration of the infiltration and on the ocular re- 
sponse to the infiltration, and ranges from very 
mild to very severe changes with diffuse atrophy 


process of 


of the eveball. 


CLINICAL MANIFESTATIONS IN THE ANTERIOR 
SEGMENT OF THE EYE 

Sarcoidosis localized in the anterior 

of the eve is a well-known clinical observation. 


segment 
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The most common manifestation of the disease is 
iritis or iridocyclitis, which is usually bilateral, 
although both eyes are not always affected at the 
same time. In many, but not by far in all, cases, 
bright opalescent and sometimes vascularized no- 
dules may be observed in the irides. The nodules 
may be situated anywhere in the iridic tissue; they 
are usually small but may, in rare cases, become 
large and prominent as described, for example, 
by Osterberg (52) and Gravesen (17). 

Apart from the nodules the iridoeyclitis seen 
in sarcoidosis scarely presents special morpholo- 
gical features. All degrees of intensity seem to oc- 
cur. The affection may be so mild that it is quite 
asymptomatic and is detected only by a direct 
search for it. In other cases, the reaction is violent, 
with marked exudation, extensive synechiae and 
numerous precipitates. As distinct from iridocyc- 
litis of a different aetiology, even severe cases may 
occasionally heal completely, but often it passes 
into a chronic stage with pronounced tendency to 
recurrence. Complications, such as keratitis, cata- 
ract and glaucoma, are not at all rare. Detach- 
ment of the retina following a violent attack of 
iridocyclitis has been described by Kindt (22). 

In 1941, Essen-Möller (9) assessed the 
prognosis of chronic iridoeyclitis in sarcoidosis 
as relatively grave. The use of cortisone will un- 
doubtedly improve the prognosis, at least of the 
acute forms of iridoeyclitis in sarcoidosis. 

In 1909, the Danish ophthalmologist Hee r- 
fordt (18) called attention to the not infre- 
quent combination of uveitis and parotitis (often 
with concurrent facial palsy or, in rare cases, 
with affection of other cranial nerves), although 
he had not realized the aetiology of the disease. 
The syndrome has since been described in nume- 
rous reports, and it is now the common concep- 
tion that Heerfordt’s subehronie uveoparotid 
fever is a manifestation of sarcoidosis (17, 28, 30, 
36, 46, 49). 

Sarcoid infiltration of the conjunctiva is rela- 
tively common. The conjunctival affection is no- 
dular and has a characteristic appearance. Nodu- 
les may develop everywhere in the conjunctiva, 
but in the histologically confirmed cases consi- 
dered here (2; Lutz & Igersheimer cited 
by 2; 3, 5, 17, 20, 28) the infiltrates seem mainly 
or exclusively to have been localized in the pal- 
pebral conjunctiva or the fornices. The nodules 
appear as small bright, yellowish or brownish, 
flat or slightly prominent follicles of a scattered 
distribution or collected in groups. Sometimes 
there are only a few nodules; in other cases they 
may be numerous and closely compacted, so that 
the surface assumes a granular appearance. In 
their case report, Lindau&Löwegren (28) 
compared the appearance to that of vernal con- 
junctivitis. As in other organs, sarcoid tumours 
may develop in the conjunctiva (5). 

In severe cases, the conjunctival affection may 
give rise to massive injection, but usually only 





mild reactions are seen in the surrounding tis- 
sue. Blegvad (2) emphasized that moderate 
amounts of a mucoid secretion may sometimes 
be present. 

Conjunctival infiltrates may be the only ccular 
manifestation, but may also occur in combination 
with iridoeyclitis. As mentioned below, Crick 
considered a case with infiltration of both the 
conjunctiva and cornea, a combination which is 
rare in sarcoidosis. 

Conjunctival sarcoidosis often seems to run a 
protracted course. The follicles may disappear 
without appreciable scarring, but symblepharon 
of the lower fornix has been observed in patients 
who have had extensive conjunctival infiltrates 
for many years (2, 17). 

Cases with episcleral infiltration are rare, but 
have been described by Longcope & Frei- 
man (30 and Walsh (46). 

Corneal affection in sarcoidosis seems to be 
relatively rare, but has been reported by various 
authors; judging from the reports, this affection 
does not present a uniform picture. On the basis 
of the reviewed literature it is not possible to say 
if infiltrates may at all develop in intact corneal 
tissue. T have been unable to trace any report on 
histologically confirmed granulomata of the cor- 
neal parenchyma, but clinical observations of 
dotlike corneal opacities suggest that such lesions 
may occur (5, 11, 13, 17, 48). This seems to ap- 
pear most distinctly from the description given 
by Crick (5), who reported that the patient had 
follicles both in the bulbar conjunctiva and in the 
cornea. On healing, the follicles left target or bulls- 
eye pattern scars with deep vascularization. 

Most corneal lesions in patients suffering from 
sarcoidosis seem to have been sequelae of irido- 
eycelitis. In these cases, the corneal changes have 
not any characteristic features, but consist in in- 
terstitial opacities of variable density, form and 
size, usually associated with deep vascularization. 

Band-shaped corneal opacities have been ob- 
served by several authors (5, 9, 17, 45, 47). At 
least four of the patients (5, 9, 17, 45) suffered 
from or had previously had iridoeyclitis; two of 
them were stated to have hypercalcaemia (5, 45). 
Walsh & Howard (47) reported two addi- 
tional cases of band-shaped corneal opacities in 
patients with sarcoidosis and increased serum- 
calcium levels. 

Dragsted & Hjorth (7) have recently re- 
ported a case of sarcoidosis of the eyes and lungs, 
complicated by spontaneous hypercalcaemia and 
metastatic lesions (calcium deposits) below the 
corneal epithelium. The corneal calcifications had 
repeatedly to be scraped off, but rapidly recurred 
after each treatment. When the calcium intake was 
reduced, the ocular condition improved without 
further recurrence of the deposits. 

The patient with band-shaped corneal opacities 
described by Crick (5) had also conjunctival 
follicles containing minute chalky granules in 
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both eyes. In this case, reduction in the calcium 
intake also led to an improvement of the condi- 
tion. 


CLINICAL MANIFESTATIONS IN THE POSTERIOR 
SEGMENT OF THE EYE 


While sarcoidosis of the anterior parts of the 
eye is well known, few reports on involvement of 
the posterior segment are available. It is only 
during recent years that attention has been fo- 
cused on the possibility of fundus changes; it 
must be expected that as our knowledge of the 
ophthalmescopic picture of sarcoidosis increases, 
it will appear that this affection is not so rare 
as is now generally assumed. 

Fundus infiltrates may be an isolated pheno- 
menon, but in most cases on record they were 
associated with iridocyclitis. Few cases of uni- 
lateral lesions have been reported; in the majo- 
rity of cases bilateral involvement was present. I 
have traced detailed descriptions of 23 patients 
in the literature. Among these, ocular infiltrates 
were the only manifestation in La val’s patient 
(25); symptoms from other organs were present 
or developed in all the remaining patients. Thus, 
seven patients revealed symptoms of affection of 
the central nervous system (15, 24, 26, 28, 33, 40, 
46). From the case described by Reis & Rot h- 
feld (40) one gains the impression that intra- 
cranial infiltrates had spread to the eye through 
the optic nerve. 

Clinically, the lesions of the posterior segment 
of the eye present in various forms. The following 
conditions have been observed in patients with 
sarcoidosis: choroiditis, retinitis, retinal perivas- 
culitis, tumours of the choroid and retina, neuro- 
retinitis and changes confined to the optic disc, 
such as oedema, tumour or atrophy. As might be 
expected from the histopathology of sarcoidosis, 
the ophthalmoscopic picture thus varies within 
wide limits. 


In some of the reported cases with chorioreti- 
nitis, the lesions were so characteristic that they 
must be considered to be pathognomonic of sar- 
coidosis, as an identical picture is unknown in 
any other fundus affection. In these characteristic 
cases (12, 25, 26, 28, 31, 33, 35, 46, 48), the fun- 
dus revealed some tiny, round, whitish or vello- 
wish, well-defined spots, often situated perivascu- 
larly. Franceschetti & Babel (12) compa- 
red the appearance of these foci to that of stearin 
spots and accordingly termed the disease chorio- 
retinitis “en taches de bougie.” In some of the 
cases described, only a few characteristic foci 
were seen, while others showed numerous lesions 
scattered over the entire fundus. No area of the 
fundus seems to be the site of predilection of the 
foci. 

In most of the cases on record, typical chorio- 
retinitis remained unchanged throughout the ob- 
servation period, ie. up to several years. Only 





in one case reported by Mackensen (31) re- 
latively rapid disappearance of two small, typical 
foci (and of a disc-tumour composed of similar 
small, round, white lesions) was observed. In this 
patient, the two small foci probably were isolated 
sarcoids (while the intumescense on the disc 
consisted of a conglomerate of sarcoid granulo- 
mata). In some of the cases in which the chorio- 
retinitis persisted for a prolonged period, the 
round spots have undoubtedly also been manife- 
stations of isolated granulomata, but they may also 
have been scars left behind by such granulomata, 
the healing of which has left a circular defect in 
the pigment epithelium (5). 

Uncharacteristic choroiditic lesions in patients 
with sarcoidosis have been observed by many au- 
thors (13, 19, 23, 28, 31, 32, 33, 34, 44). While 
the picture of chorioretinitis “en taches de bou- 
gie” is probably due to scattered sarcoid granulo- 
mata, histopathological observations make it rea- 
sonable to assume that the non-spe-ific choroidal 
scars are sequelae of infiltrates occurring in 
groups. 

Perivasculitis in sarcoidosis seems to produce 
the same changes as perivasculitis due to other 
causes (6). As already mentioned, sarcoid infil- 
tration of retinal veins and arteries was demon- 
strated histologically by Levitt (26); in his pa- 
tient, clinical examination revealed periphlebitis 
(and small, round choroiditic foci) of the oppo- 
site eye. Other cases of retinal perivasculitis have 
been reported by von Bahr (1), Meyer (32) 
and Goldberg& Newell (16). In the patient 
described by von Bahr, the vascular changes 
disappeared without leaving any traces. 

Tumours of the fundus outside the optic disc 
have been reported in four cases. Two of the 
patients seem to have had a choroidal tumour (35, 
46), while the other two had retinal infiltrates 
(16). 

Tumours arising from the arca of the optic disc 
have been described by Reis & Rothfeld 
(40), Mackensen (31) and Morax (33). In 
the case reported by Reis & Rothfeld the in- 
filtration was very massive; the entire retina see- 
med to be involved by the process and transfor- 
med into a white, markedly prominent tumour 
with an uneven surface. The opposite eye showed 
papilloedema. The patient had very extensive le- 
sions, and the disease terminated fatally. Autopsy 
gave the impression that sarcoid infiltrations 
from the meninges had extended through the optic 
nerve into the eye. In the cases reported by M a c- 
kensen and Morax, the lesions consisted of 
smaller tumours of the disc apparently composed 
of small nodules, accompanied by chorioretinitis 
“en taches de bougie.” As already mentioned, 
both the chorioretinitis and the tumour of the 
disc disappeared in Mackensen’s patient. In 
the patient considered by Morax, the fundus 
changes increased in severity in spite of cortisone 
therapy. 
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Oedema or atrophv of the optie disc has been 
described relatively often and mav either be due 
to sarcoid granulomata of the optic nerve or be 
a seauela of intracranial infiltration. In the latter 
case, the changes in the optic disc may be mani- 
festations of infiltrates causing direct injurv to 
the optic nerve or be a sequela of increased intra- 


cranial pressure. Höök (21) emphasizes that 
even though sarcoidosis mav apparentlv affect 
any part of the brain, localized processes seem 


mainly to develop at the base of the brain. Accord- 
inglv, the risk of involvement of the optic nerve 
should be relatively great in patients with intra- 
cranial infiltrates. 

In many of the patients in whom choked or atro- 
phie dise was observed, it was difficult or impos- 
sible to sav if they have suffered from primary 
or secondary affection of the optic nerve. Oede- 
ma and sarcoid granulomata of the disc and sur- 
rounding retinal tissue 
monstrated histologicallv bv La val, whose pa- 
tient presented only ocular manifestations. F ine 
& Floeks (10) reported a case in which clini- 
cal examination revealed bilateral neuroretinitis 
(and very mild uveitis); about a month before 
the fundus changes were observed the patient had 
meningeal the form of occipital 

pain. Ophthalmoscopic exa- 
that both hvper- 
aemiec and oedematous. In addition, the macular 
region and the area between the disc and macula 
were oedematous and had an appearance resemb- 
ling that of “wrinkled cellophane”. The pigment 
in the macular regions showed an irregular cir- 
cinate arrangement. At the onset of the disease, 


and choroidal were de- 


symptoms in 
and back 
revealed 


headache 


mination dises were 


the visual acuitv was greatly impaired, and peri- 
metry revealed central and paracentral scotomata. 
A few days after the institution of corticotropin 
and cortisone therapy a considerable improvement 
occurred, and the vision rapidly returned to nor- 
mal. Three months later, onlv slight macular chan- 
ges and slight of oedemia of the left dise persisted. 


Other cases with a picture resembling that of 
optic neuritis have been reported by Salvesen 
(42) and Koumrovan (24). After about two 
vears, Sal vesen’s patient presented consider- 
able visual impairment and pallor of both discs. 


In Koumroyan’s patient the symptoms dis- 
appeared within 6 months. Longcope (29) 
mentioned a case in which retrobulbar neuritis 


led to blindness. 

Morax (33) described a patient 
left-sided papilloedema, central 
peripheral temporal defect of the visual field. The 


with mild 
scotoma and a 
svmptoms were due to a hazelnut-sized sarcoid 
tumour, which appeared to arise from the medial 
wall of the optic canal and was densely adherent 
to the optic nerve. About 12 months later a defect 
was revealed in the upper temporal quadrant of 
the field of the right 
therapy showed excellent immediate 


eve. Corticotropin 
effect, but 


visual 


the lesion rapidly recurred. After the lapse of 6 
months, the disc had become atrophic. 

Cases in which the papilloedema was, in all 
probability, due to intracranial infiltrates have 
been reported by several authors (4, 8, 28, 37, 41), 


CASE REPORTS 
In the Department of Ophthalmology, Árhus 
Kommunehospital, we have had an opportunity to 
observe fundus changes in five patients with sar- 
coidosis, whose case histories are brieflv reported 
below. Four of the patients received cortisone 
treatment. 


admitted to the De- 
1951 


Case 1. N Ta 
partment of Neurology from April 21 to June 1, 
(11168). 

His past history was essentiallv that of good health; 


a man aged 35. 


no familial predispositions. 

In January 1951, the patient had suffered from bi- 
lateral iridoeyelitis, which subsided within a fort- 
night. The ocular manifestations had been accompa- 
nied by a feeling of tightening over the lower part of 
the abdomen, and during the next two months mild 
sensory disturbances of varving localization devel- 
oped. Thus, for some time hypaesthesia over the left 
iliac crest was present, later superseded by a sensation 
of tightening below the left costal margin and in the 
left 
aesthesia on the anterior aspect of the right lower leg 
the thumbs. 
Shortly after the onset of the disease the patient had 


entire lower limb; he had also transient hvp- 


and on all finger tips except those of 
been troubled by unilateral headache, alternating betw- 
About two 
but 


een the right and left temporal regions. 
the the 


creasing papilloedema was revealed. 


months after onset of disease, mild in- 

On admission to the Department of Neurology, the 
patient’s only complaint was that of hvpaesthesia of 
the finger tips, which was also the only positive find- 
ing at the physical examination. 

Ophthalmological examination: vision in both eves 
6/6 without correction. No injection. Remnants of pig- 
mented precipitates were both posterior 
corneal surfaces. The irides revealed a few, white excre- 
scences along the pupillary border. The pupils were 
round with normal reaction to light. Ophthalmoscopic 
examination showed oedema and hyperaemia of the 
dises, with obliterated margins; the right disc protru- 
the left less than 1 dioptre. Moderate 
seen. 


present on 


ded 3 dioptres, 
venous congestion, but no extravasation was 
Perimetry, 10 mm/2000 mm, white and red objects: 
normal. 

Two weeks later the papilloedema was unchanged, 
but about 20 small, round, white, equally large, ill- 
defined spots had developed in the temporal half of 
the disc, particularly upwards. The left disc showed 
similar spots, but the sloping tissue made them appear 
a if they were confluent. The vision and visual field 
were still 

The patient then 
60 mg daily during the first 6 days followed by 80 mg 
daily for 9 days. At the end of this course, the papill- 
three of the 


white spots remained on the right disc; three months 


normal. 


was treated with corticotropin, 


oedema had decreased, and only two or 


later these spots had also disappeared. The papilloe- 
dema had further decreased, but the blurring of the 


dises continued for a considerable distance into the 


surrounding retinal tissue. The vision and visual field 
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were normal. The intra-ocular tension was slightly 
increased. 

Additional investigations. Slight fever for about 
four weeks after admission. Radiographie examination 
of the chest showed considerable enlargement of both 
hilar regions and slightly increased pulmonary mark- 
ings in the periphilar areas. Mantoux test (100 1. U. 
tuberculin) negative. Radiographs of the hands showed 
no abnormalities. Histological examination of tonsillar 
tissue and a lvmph node from the right axilla showed 
no signs of Boeck’s sarcoid. Lumbar puncture (April 
17): normal pressure; the spinal fluid contained 66/3 
white cells; albumin 20, globulin 2. On August 23, the 
spinal fluid showed normal conditions. ECG and blood 
pressure were normal. Hgb. 104 per cent, E‚ SR. 16—10 
mm/hour, RBC 4.47 mill, WBC 7,900; differential 
count: neutrophilic band forms 7, polymorphonuclears 
55, eosinophils 3, monoecytes 13, Ivmphocytes 22, Total 
serum protein 7.2 per cent. Blood urea 39 mg per cent. 
Fhe Wassermann, Weil and Widal reactions negative. 
Antistreptolysin titre normal. The urine did not con- 


tain albumin or sugar. 

At an examination in April 1952 a little more 
than 12 months after the onset of the disease the 
patient felt essentially well, but complained of in- 


creased fatigabilitv, moderate dyspnoea on exertion 
and slight impairment of the vision in the right eve. 
Ophthalmological that 


acuity had decreased to 6/18 in the right eve, but was 


examination showed visual 


still normal in the left eve. The dises showed no eleva- 
tion, but their margins were a little blurred and sur- 
rounded by a fine zone with radial streaks. Both ma- 
cular regions showed a brownish pigmentation, on the 
right side with an irregular, lighter area in the centre 
the 
rounding retina. Intra-ocular tension was normal. 


and some branchlike, pale grev streaks in sur- 
The last ophthalmological examination in April 1953 
showed essentially In March 


1957, the patient’s doctor wrote that the general con- 


unchanged conditions. 
dition was still good, and that the only complaint was 
that of slightly impaired vision of the right eve. 


Discussion. In this patient, the diagnosis was 
not confirmed histologically, but in view of the 
appearance of the infiltrates of the optic disc it 
is reasonable to assume that the patient suffered 
from sarcoidosis. The pulmonary changes, the 
negative Mantoux test and the clinical course of 
the disease provide further evidence in support of 
the diagnosis. 

The local sarcoid nodules may have been a con- 
tributory cause of the oedema of the optic disc 
and, particularly, of the retina, but the normal 
vision and the presence of neurological symptoms 


correlated with the abnormal spinal-fluid find- 
ings suggest that the papilloedema has mainly 


been a consequense of intracranial, probably 
meningeal, infiltrates. 

It is worthy of particular note that the infiltra- 
tes of the discs disappeared completely within a 
fortnight in relation to corticotropin therapy. The 
patient was under observation in the period dur- 
ing which the granulomata developed, for which 
reason prompt treatment could be instituted. The 
favourable result obtained is in support of the 


view that cortisone seems to be most effective in 
the active phase of sarcoidosis. 


Case 2. B. P., a woman aged 19; admitted to the 


Department of Neurosurgery from June 15 to Julv 5, 
1956 (18561) and to the Department of Neurology from 
August 4 to August 24, 1956 (20609). 


Her past history was essentiallv that of good health; 


no familial predispositions. 
In September and October 1955, the patient had 
suffered from hidrosadenitis and was treated with 


penicillin, aureomyvcin and roentgen irradiation. 

In June 1956, the patient applied to an ophthalmolo- 
gist because of redness of the eves; she had no other 
complaints. Examination revealed slight bilateral iri- 
of 2 dioptres. 


The patient was at once admitted to a local hospital, 


doevelitis and bilateral papilloedema 
in which spinal-fluid examination revealed slight ab- 
normalities (28/3 white cells, albumin 30, globulin 2 

On June 15, the patient was transferred to the Depart 
ment of Neurosurgery, Árhus Kommunehospital. 


On admission here, the patient felt perfectly well, 
and physical examination showed normal conditions 
Ophthalmological examination: vision of both eves 


6/6 without correction. No signs of iridoevelitis. Oph- 
thalmoscopic examination showed that the discs wer 
with blurred 
Moderate 
gestion, but no extravasation was present. The papill- 
the 


hvperaemic and oedematous margins; 


protrusion about 2 dioptres. venous con- 


oedema remained unchanged during three-week 
stav in hospital. 

Additional Normal 
Radiographic examination of the 
hilar shadows without definite econtours of lvmph no- 
the pulmonary Radio- 
graphs of the skull, normal. 


Electro-encephalography: 


investigations. temperature. 


chest showed large 


des; markings were normal. 


hands and feet were 


slightlv abnormal curve with 
a few no focal changes 
Arteriography of the right carotid: no abnormalities. 


low frequencies of 56 e/s; 
Ventriculography: moderate to fairly severe dilatation 
of the ventricles without displacement; normal pres- 
sure. The ventricular fluid contained 8/3 mononuclear, 
800/3 23, 50 mg 
per cent. Histological examination of 


red cells; albumin globulin 2, sugar 


a biopsy speci- 
men from the occipital cortex showed no pathological 
changes. Otological examination showed normal con- 
ditions, apart from slight impairment of the hearing 
ECG and blood 
pressure normal. Hgb. 109 per cent. E‚ S. R. 10 
RBC 5.12 mill.WBC 4,300; differential count: 
neutrophilic band forms 15, 45, 
Ivmphocytes 34. Total se- 


of the left ear. Sternal marrow normal 
mm 
hour, 
polymorphonuclears 
eosinophils 2, monocytes 4, 
rum protein 6.4 per cent. Blood urea 17 mg cent. 
The Wassermann, Weil and Widal reactions negative 
The did not 


per 


Cold-agglutinin titre normal. urine con- 


tain albumin or sugar. 

On admission to the Department of Neurology one 
month later, the patient still felt perfectly well. Oph- 
thalmological examination showed unchanged condi- 


tions; specifically, the papilloedema was unchanged 
Radiographs of the chest now showed distinct lvmph- 
node shadows in both hilar regions and in the superior 
mediastinum ; Daniel's biopsv revealed typical sarcoid 
granulomata. 

Additional investigations. (10 8 U. 
slight1x 
the 


per 


Mantoux test 
tubercutin) positive. Electro-encephalography: 
but 
Serum 
13 


less irregular than at first 
J.S 


13 days 


abnormal curve, 
cent; 


11 


examination. phosphorus muy 


serum calcium mg per cent, later mg 
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per cent; alkaline phosphatase 44 units/100 ml, 7 days 
later 22 units/100 ml. The spinal fluid contained 18/3 
mononuclear cells; albumin 26, globulin 2, sugar 59 
mg per cent. Hgb., E. S. R., RBC, WBC and differential 
counts were normal. 

During the next six months, the papilloedema de- 
creased, but it had not disappeared completely at the 
last examination in February 1957. This patient was 
not given cortisone. 


Case 3. — A. C., a woman aged 23; admitted to the 
Department of Ophthalmology from May 30 to June 21, 
1956 (1260) and to the Department of Neurology from 
June 6 to August 11, 1956 (20473). 

Her past history was essentially that of good health, 
apart from a tendency to a sore throat and maxillary 
sinuitis. No familial predisposition. 

During the last year before the present illness she 
had suffered from brief attacks of dizziness which 
might develop at any time. 

In May 1956, the patient noticed redness of the eyes 
for the first time. Within a week or so marked photo- 
phobia and aching of the eyes developed. Her physician 
revealed bilateral papilloedema and bilateral iridocyc- 
litis, for which reason the patient was at once ad- 
mitted to the Department of Ophthalmology for further 
investigation. 

On admission here, ophthalmological examination 
showed that vision in both eyes was 6/6 without 
correction. Marked bilateral ciliary injection; numer- 
ous precipitates on the posterior corneal surface. The 
irides revealed a large number of small, gelatinous 
nodules at the pupillary border. Some fine opacities 
were present in the vitreous body of both eyes. Oph- 
thalmoscopic examination showed that the discs were 
hyperaemic and oedematous with blurred margins; 
the right protruded 2 dioptres and the left a little less. 
On the left disc there was a small cystlike formation. 
There was no venous congestion or extravasation. Peri- 
metry, 10 mm/2000 objects: 
slightly enlarged blind spot on both sides; a 
small paracaeccal scotoma was present on the right 


mm, white and red 


very 


side. 

The patient was treated with atropine and corti- 
sone eye drops, and systemie cortisone therapy was at 
once instituted. A maximum daily dose of 30 mg of 
Delcortin was given, totalling 410 mg in 27 days. 

After about three weeks the iridoevelitis had almost 
disappeared on both sides, but some gelatinous nodu- 
les were still present in the irides. The small cystlike 
formation on the left disc had disappeared, but the 
papilloedema remained unchanged. 

After a fortnight, cortisone therapy was resumed 
with a maximum daily dose of 20 mg of Delcortin, the 
total dose given within the next 27 days being 365 mg. 

At the cessation of the therapy the papilloedema 
had decreased, but there was still a protrusion of about 
1 dioptre on both sides. All the gelatinous nodules had 
disappeared. 

Apart from the ocular symptoms at the onset of the 
disease, the patient felt well during the entire hospital 
stay, which extended over 72 days. Clinical examina- 
tion showed normal conditions. Radiographs of the 
chest showed distinct contours of lymph nodes in both 
hilar regions. Daniel’s biopsy showed typical sarcoid 
granulomata. Mantoux test (10 I. U. tuberculin) was 
negative. At the onset of the disease, the spinal fluid, 
under normal pressure, contained 98/3 
mononuclear cells; albumin 37, globulin 3—4, sugar 


which was 





51 mg per cent. Three weeks later the spinal fluid was 
normal. 

Additional investigations — The temperature was 
normal. Radiographs of the skull and hands showed 
no abnormalities. Electro-encephalogram normal. Oto- 
logical examination showed no abnormalities. ECG 
and blood pressure normal. Hgb. 100 per cent, E. S, R, 
4 mm/hour, RBC 4.50 mill, WBC 5,120; differential 
count: neutrophilic band forms 3, polymorphonuclears 
48, eosinophils 3, monocytes 11, lymphocytes 35. Serum 
calcium 11.3 mg per cent; total serum protein 6.6 per 
cent, globulin fraction 1.6 per cent. Alkaline phospha- 
tase 23 units/100 ml. The Wassermann, Weil and Widal 
reactions were negative. Antistreptolysin titre normal. 
The urine did not contain albumin or sugar. 

At a control admission about three months later the 
patient still felt perfectly well. Ophthalmological exa- 
mination: vision of both eyes 6/6 without correction; 
no injection. On the central arcas of both posterior 
corneal surfaces, there was a large, round greyish, 
slightly pigmented precipitate of a gelatinous appear- 
ance. At the lower temporal part of the pupillary 
border a Koeppe nodule was present. No opacities of 
the vitreous body. Ophthalmoscopy: the discs were of 
normal colour; the nasal borders were slightly blurred, 
but there was no definite oedema. On the left side a 
little epipapillary connective tissue was seen. The 
changes in the visual field had disappeared. Radio- 
graphs of the chest showed a distinct increase in the 
density of the hilar shadows. 


Discussion. The histories of cases 2 and 3 are 
largely identical. Both patients were young women 
in whom iridoeycelitis was accompanied by bi- 
lateral papilloedema. Radiographic examination 
revealed increased Iymph-node shadows of the 
hilar regions of the lungs. Typical sarcoid infil- 
trates could be demonstrated in lymph nodes from 
the supraclavicular fossa. On the onset of the dis- 
case, both patients showed slight changes in the 
spinal fluid. Vision was normal throughout the 
disease. 

Only one of the two patients was given corti- 
sone; in this patient the papilloedema disappeared 
after the lapse of about five months, whereas the 
untreated patient had still slight papilloedema 10 
months after the first ophthalmological examina- 
tion. In the cortisone-treated patient, the shadows 
of the hilar Iymph nodes increased during the 
observation period. 


Case 4. — K. R., a woman aged 60; admitted to the 
Department of Medicine, Marselisborg Hospital, Árhus, 
from September 24 to December 14, 1956, and from 
May 4 to July 2, 1957 (1203). 

This patient was examined at the Tuberculosis Dis- 
pensary of Ärhus Kommunehospital in 1946 because 
of a persistent cough. The lungs did not show any 
definite changes, but large hilar shadows and increased 
pulmonary markings were observed. Only with 100 
L. U. of tuberculin did not the Mantoux test become 
positive. The patient was seen again in 1952, when she 
complained of chronic bronchitis. Radiographic exa- 
mination showed a large number of, occasionally con- 
fluent, densities of varying size in both lungs. Tubercle 
bacilli could not be demonstrated in gastric washings. 
Mantoux test (100 I. U. tuberculin) was negative on 
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the first occasion, but four days later positive. In 
addition to the pulmonary changes, the examination 
in 1952 revealed a small affection on the left cheek, 
resembling lupus vulgaris, and a red, scaly area of the 
skin on the right knee, the size of a palm. Biopsy 
specimens were removed from both affected areas, but 
jt could not be decided with certainty whether the 
lesion was due to tuberculosis or to Boeck’s sarcoid. 
The patient stated that the skin affections had per- 
sisted for several years. Finsen light was given, but 
mild changes still persisted on the cheek in 1956. 

The appearance of the lungs remained essentially 
unchanged until June 1956, at which time it was ob- 
served that the densities had become slightly more 
massive than before. 

On the admission to Marselisborg Hospital in Sep- 
tember 1956, the most essential complaints were cough, 
dyspnoea on exertion, fatigue and defective memory. 
The general condition was fairly good. The patient 
was lucid and orientated, but she gave a slightly con- 
fused impression and had difficulty in explaining the 
symptoms of her illness. Physical examination showed 
normal conditions, apart from cardiac enlargement. 
Radiographic examination showed very large, dense 
hilar shadows and a spotted pattern in the remaining 
lung fields. In addition to the pulmonary affection, 
cardiac disease (chronic cor pulmonale, bundle-branch 
block) was disclosed. Daniel's biopsy revealed sarcoid 
granulomata. The Mantoux test (100 T. U. tuberculin) 
was negative. During the hospital stay the patient had 
intermittent, slight fever. The blood pressure was 
normal. Hgb., E. S. R., WBC and differential counts 
were normal. The Wassermann reaction was negative. 
The urine did not contain albumin or sugar. 

The patient was treated with Delcortin for two 
months (maximum daily dose 20 mg, which was given 
for about one month). During the period of treatment 
the condition became, perhaps, slightly better, but at 
discharge the patient said that the degree of dyspnoea 
was practically as before. 

Three months later left-sided zoster ophthalmicus 
developed, but this had almost disappeared when the 
patient was re-admitted to Marselisborg Hospital on 
May 4, 1957. The complaints were exactly the same as 
on the first admission, and the general condition was 
unchanged. On the fourth day in hospital, Delcortin 
therapy (10 mg daily) was resumed. Ophthalmological 
examination (May 13): vision in the right eve was 
6/6 + 1.5 D sph., and in the left eve 6/12 + 1.5 sph.; 
no injection; left-sided corneal anaesthesia. In the 
central area of the left cornea there was a large, ill- 
defined opacity and on the posterior surface some 
large pigmented precipitates. The irides were slightly 
atrophic, but otherwise normal. The left pupil was a 
little larger than the right, irregular, fixed to light 
with tonic near-point contraction. The right pupil was 
round with normal reactions. Ophthalmoscopy: R. E., 
the disc was normal; the arteries rather narrow, shin- 
ing, and of slightly unequal calibre; no extravasation. 
L.E., the disc was normal; the arteries as in the right 
eye. A little nasally to the disc, there was a white 
woolly exudate, measuring half a disc diameter. Above 
the inferior temporal vein at the level of the macular 
region there was a similar, but smaller exudate, in the 
margin of which two very small, round, white spots 
were visible. Determination of the visual field by hand 
movements showed right-sided homonymous hemian- 
opsta. 


A week later, the exudates on the left fundus were 
a little smaller than at the first examination, but just 
nasally to the exudate at the inferior temporal vein 
there was now a small white, striate affection 
sisting of a number of very small round spots. 

All the changes in the left fundus disappeared with- 
out leaving scars in the course of six weeks. 


con- 


Discussion. — In this case the fundus lesions 
were very small, probably retinal infiltrates. The 
patient had had sarcoidosis for at least four 
vears. The infiltrates disappeared rapidly without 
scarring. Delcortin therapy (10 mg daily) had 
been instituted five days before the fundus lesions 
were detected and was continued throughout the 
observation period. 


Case 5. — E. M., a woman aged 42; admitted to 
the Department of Neurology from January 22 to 
February 26, 1957 (21507) and:to the Department of 
Ophthalmology from February 26 to April 4, 1957 
(1575). 

Her past history was essentially that of good health; 
no familial predispositions. 

On January 6, 1957, intense pain across the nose 
bridge developed within a few hours. During the next 
5 to 6 days the patient had nausea and vomited, and 
was to an increasing extent troubled by photophobia 
and blurred vision. Bilateral papilloedema and sub- 
acute blepharoconjunctivitis of both eves were dis- 
closed on January 13. 

On admission to the Department of Neurology, the 
patient’s only complaint was that of markedly im- 
paired vision. Physical examination normal 
conditions. Ophthalmological examination: vision in 
both eves was limited to finger counting at 2 metres. 
Marked mixed injection and slight chemosis in both 
eves. The corneae were clear; the irides hvperaemic; 
numerous synechiae. Some fibrinous precipitates were 
seen on the anterior surfaces of the lenses. Ophthal- 
moscopy : R. E., marked blurring; the dise was oedemat- 
ous, but details were obscured. L. E., could not be ex- 


showed 


amined. 

The patient was treated with hydrocortisone eve 
ointment and atropine eye drops, and systemic corti- 
sone therapy was at once instituted. With a maximum 
daily dose of 30 mg Delcortin, a total of 313 mg was 
given within 18 days. 

On cessation of the therapy slight bilateral injection 
was still present. The iridic hvperaemia had dis- 
appeared, and the synechiae had broken up. Numerous 
fine opacities in the vitreous body were present on 
both sides. It was now also possible to subject the 
left eye to ophthalmoscopic examination, although 
considerable blurring was still Both 
were hyperaemic, oedematous with obliterated margins, 
and protruded about 2 dioptres. The oedema extended 
far into the retina, bevond the macular regions. The 
veins were tortuous and slightly dilated. The discs 
revealed some small, white, woolly exudates and a 
few very fine radial haemorrhages. Nasally to the 
macular regions there were some tiny vellowish ex- 
udates, which on the left side showed a starlike ar- 
rangement. Perimetry, 10 mm/2000 mm, white ob- 
ject, showed enlargement of the blind spot; with white 
object, 5 mm, a small central scotoma was revealed 


present. discs 


on both sides. 








226 


DANISH MEDICAL BULLETIN 








A fortnight later, a small white, round 
granule” could be seen at the right superior temporal 
vein just above the disc. After another two days, the 
whole area was covered by a white exudate. On the 
whole, at this time the fundus changes had increased 


slightly. Extensive injection of the retinal vessels was 


very 


ee 


present. The veins disappeared in some places in the 
peripapillary oedema, which as an almost uniform, 


vellowish infiltration extended across the macular 
regions and gradually disappeared in scallops and 
spots temporally. Between the disc and macula the 


retina was folded and slightly elevated. 

After an interval of a fortnight, Delcortin therapv 
was resumed, the daily dose being 30 mg; within 37 
days the patient was given a total dose of 467 mg. 

During the first week or so after the resumption of 
the cortisone therapy the fundus changes apparently 
remained but after another week the 
oedema of the disc and retina had decreased. Scattered 
in both fundi, there were now numerous, small, round, 
whitish grey, ill-defined spots, some of them of peri- 
vascular localization. The exudates in the right macular 
region had disappeared, while a few persisted in the 


unchanged, 


left macular region. 

At the cessation of cortisone therapy, about two 
months after the first ophthalmological examination, 
the retinal oedema had almost completely disappeared 
on both sides, but the discs were still oedematous and 
protruded 1 dioptre. Most of the small white spots 
had disappeared; only above and below the right 
macula a few were still visible. The macular regions 
were grevish with slightly irregular pigmentation. In 
the peripheral parts of both fundi, scattered, small, 
irregular choroidal scars could be observed, some of 
them with incipient pigmentation. Vision in both eves 
/12 + 3.5 D sph. 

Apart from the visual impairment, the patient still 
felt perfectly well. It was not possible to demonstrate 
lesions suggestive of sarcoidosis in organs other than 


was 6 


the eyes. 


Additional investigations. The temperature was 
normal. Radiographie examination of the chest, skull 
abnormalities. Mantoux tests 


were negative on Jan. 25 and 


and hands showed no 
(10 I.U. tuberculin) 
Feb. 26, but positive on April 1. Histological examina- 
tion of tonsillar tissue and a Iymph node from the 
supraclavicular fossa showed no Boeck’s 
sarcoid. The sternal marrow was normal. Otological 
examination: nothing abnormal. Ventriculography: 
nothing abnormal. The fluid 
normal pressure and contained 3/3 mononuclear cells 
and 7700/3 red cells; albumin 30, globulin 2, sugar 
65 mg %. ECG and blood pressure were normal. Serum 
calcium 10 mg %, serum phosphorus 3 mg %; total 


signs of 


ventricular showed 


serum protein 6.25 % with normal fractions. Blood 
urea 33 mg %; hgb. 92 %, E.‚.S.R. 4 mm/hour, RBC 
4.70 mill, WBC 10,040; differential count: neutro- 


philic polymorphonuclears 68, band forms 1, eosino- 
phils 1, monocytes 4, Iymphocytes 26. The Wassermann 
and Widal reactions were negative. The urine did not 


contain albumin or sugar. 


Four months after the onset of the disease a large 
preretinal haemorrhage occurred upwards and nasally 
the left disc. In the same several small 
striate and dotlike retinal haemorrhages were seen 
around a vein. The papilloedema had further decreased, 
but otherwise the ophthalmoscopic picture was essenti- 
ally unehanged. 


from area 





months after the onset of the 
vision in the right eve was 6/12 +3 D sph. and in the 
left 6/18 +3 D sph. The discs were greyish and still 
slightly oedematous. The small spots above and below 
the right macular region could still be recognized, but 
were rather blurred in outline. The pigmentation in 
the maculae was coarse, especially on the left side. 
The small peripheral choroidal scars were unchanged. 
There was still considerable enlargement of the blind 
spot on both sides, but the central scotomata had dis- 


Seven disease the 


appeared. 


Discussion. — This patient had a very violent, 
bilateral neuro-retinitis accompanied by irido- 
evelitis. When the retinal oedema had decreased 
somewhat, the fundus revealed numerous small, 
round, whitish grey spots, some of them situated 
perivascularly. It was not possible to demonstrate 
lesions in organs other than the eves, but the 
ocular changes were so characteristic that it was 
believed to be justified to make a diagnosis of 
sarcoidosis on the basis of the ophthalmoscopic 
appearance alone. 

Cortisone treatment was instituted about a fort- 
night after the onset of the disease. After the first 
course of treatment the iridoecyclitis had almost 
completely disappeared, while the fundus changes 
had become more pronounced. Only after another 
fortnight when cortisone therapy was resumed 
did the oedema of the discs and retinae begin to 
subside. The observations thus gave the impres- 
sion that the fundus changes did not respond 
readily to the therapy. 


SUMMARY 

Sarcoid infiltrates have been demonstrated 
histologically in the conjunctiva, sclera, uvea, 
retina and optic nerve. Clinical observations of 
keratitis with dotlike infiltrates in patients with 
sarcoidosis suggest that sarcoid granulomata may 
also develop in the cornea. Sarcoid infiltrates of 
the eye may give rise to exudative reactions, but 
histopathologically ocular sarcoidosis otherwise 
seems to behave exactly as sarcoidosis of other 
organs. 

Ocular involvement may occur isolated, but in 
most cases concurrent lesions may be demon- 
strated in other organs. Ocular involvement may 
occur at any time during the course of sarcoidosis, 
but not infrequently it is the first symptom of the 
disease. By a review of the literature it is not 
possible to ascertain the incidence of ocular in- 
volvement. However, it is beyond doubt that 
ocular infiltration is relatively common. 

Iridoeycelitis is by far the most frequent ocular 
affection in patients with sarcoidosis. Conjunctival 
infiltrates seem to occur comparatively often, 
whereas episcleritis and keratitis are rare. Fundus 
changes are undoubtedly rare, but have been de- 
scribed by several authors during recent vears. 

The retinal and choroidal affection sometimes 
presents as small, round, white or yellowish, well- 
defined foci, often situated perivascularly also 
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described under the name of chorioretinitis “en 
taches de bougie”. This picture is probably due 
to isolated sarcoid granulomata or scars from such 
lesions and is presumably pathognomonic of sar- 
coidosis. Retinal and choroidal infiltrates may 
also give rise to an uncharacteristic disseminated 
choroiditis; judging from the histopathological 
appearance, this picture must be assumed to be 
a sequela of granulomata occurring in groups. 
Sarcoid tumours of the retina or choroid have 
occasionally been observed. Infiltrates of the 
retinal vessels may produce a perivasculitis, the 
appearance and course of which do not seem to 
differ essentially from perivasculitis from other 
causes. 

Sarcoid infiltrates of the optic disc may appear 
as characteristic granular tumours in the disc 
area. Oedema or atrophy of the disc may either 
be due to sarcoid infiltrates of the optic nerve or 
be a consequence of intracranial lesions. In the 
latter case, the changes in the disc may either be 
manifestations of infiltrates causing direct injury 
to the optic nerve or be a sequela of increased in- 
tracranial pressure. 

Typical neuroretinitis has occasionally 
observed in patients suffering from sarcoidosis. 

Five cases with fundus changes are reported 
in this paper. 


been 


References: 
1) Bahr, G. von: Acta Ophth. 1938, 16: 101. 
2) Blegvad, O.: Acta Ophth. 1939, 9: 180. 


3) Bonnevie, P.: Ugeskr. Laeger 1938, 100: 677. 

4) Colover, J.: Brain 1948, 71: 451. 

5) Crick, R. P.: Trans. Ophthal. Soc. U. K. 1955, 75: 
189. 

6) Cross, A. G.: Trans. Ophthal. Soc. U. K. 1955, 75 
180. 


1) Dragsted, P. J. & N. Hjorth: Ugeskr. Lager 1958, 
120: 245. 

8) Erickson, T. C., G. Odom & K. Stern: Arch. Neurol. 
& Psychiat. 1942, 48: 613. 

9) Essen-Möller, L.: 

eyceliter. Lund, 1941. 

Fine, M. & M. Flocks: Arch. Ophth. 1953, 50: 358. 


Studier över kroniska irido- 


11) Folger, H. P.: Arch. Ophth. 1936: 15: 1100. 

12) Franceschetti, A. & J. Babel: Ophthalmologica 1949, 
118: 701. 

13) Gifford, B. L. & A. CG. Krause: Arch. Ophth. 1949, 
11: 667. 

14) Gilg, 1.7: Kliniske undersggelser over Boecks sar- 
coid. Copenhagen, 1955. 

15) Gjersge, Aa. & K. Kjerulf-Jensen: Nord. Med. 1950, 
13: 615. 

16) Goldberg, S. & F. V. Newell: Arch. Ophth. 1944, 


32: 93. 


17 


18) 
19) 
20) 


21) 


Gravesen, P. B.: Lymfogranulomatosis benigna. 
Odense, 1942. 

Heerfordt, C. L.: Arch. f. Ophth. 1909, 70: 
Heuven, J. A. van: Am. Pract. 1950, 1: 618. 
Holm, E.: Acta ophth. 1937, 15: 235. 

Höök, O.: Arch. Neurol. & Psychiat. 1954, 71: 55 
Kindt, P.: Acta Ophth. 1940, 18: 38. 
King, M. J.: Trans. Am. Ophth. 1939, 37: 
Koumrouyan, H.: Acta Oto-Laryng. 1950, 38: 45. 
Laval, J.: Am. J. Ophth. 1952, 35: 551. 

Levitt, J. M.: Arch. Ophth. 1941, 26: 358. 
Lewis, N.: Med. J. Australia 1950, 2: 582. 


Lindau, A. & 


254. 


A. Löwegren: Acta med. Scandinav. 


1940, 105: 242. 

Longcope, W. T.: JAMA 1941, 117: 1321. 
Longcope, W. T. & D. G. Freiman: Medicine 1952, 
Mi: E. 


Mackensen, G.: Klin. Monatsbl. Augenheilk. 1952, 
121: 51. 


Meyer, F. W.: Klin. Monatsbl. Augenheilk. 1939, 
102: 76. 

Morax, P. V.: Ann. d’Oculist. 1956, 189: 73. 
Neubert, F. R.: Brit. J. Ophth. 1946, 30: 724. 
Ozazewski, J. C. & van Bennett: Am. J. Ophth. 
1952, 35: 547. 

Pautrier, L. M.: Arch. d’Opht. 1938, 2: 689, 
Pennel, W. H.: Arch. Neurol. & Psychiat. 1951, 


66: 728. 
Rasmussen, K.: Acta Ophth. 1943, 2/: 214. 
Refvem, O.: Acta med. Scandinav., suppl. 294, 1954. 
Reis, W. & J. Rothfeld: Arch. f. Ophth. 1931, 126: 


357. 


Roberts, W. L. & R. F. Nielsen: Am. J. Ophth. 
1945, 28: 1252. 

Salvesen, H. A.: Acta med. Scandinav. 1935, 86: 
127. 

Scadding, J. G.: Trans. Ophthal. Soc. U. K. 1955, 
75: 173. 

Schall, E.: Klin. Monatsbl. Augenheilk. 1923, 70: 
350. 

Vesterdal, E.: Iridoeyelitis. Copenhagen, 1952. 
Walsh, F. B.: Arch. Ophth. 1939, 214: 421. 


Walsh, F. B. & J. F. Howard: J. Clin. Endoecrin. 
1947, 7: 6M4. 

Weve, H.: Nederl. Tijdsch. Geneesk. 1942, 86: 2380. 
Woods, A. C.: 
& Wilkins Co., Baltimore, 
Yap Kie 
2: 1643. 
Zettergren, L.: Lymfogranulomatosis benigna. Upp- 
sala, 1954. 

Osterberg, G.: Brit. J. Ophth. 1939, 23: 145. 


Endogenous Uveitis. The Williams 
1956. 


Tiong: Nederl. Tijdsch. Geneesk. 1949, 








228 


DANISH MEDICAL BULLETIN 





Vol 5 no 5 





THE RELATION BETWEEN 


OF INSULIN 


BO Di 
IN JUVENILE 


WEIGHT AND DOSAGE 


DIABETES MELLITUS 


By BENGT ZACHAU-CHRISTIANSEN 


A series of reports, particularly from American 
and Swedish clinics, published con- 
cerning the growth and the insulin requirements 
of diabetie children. The reader is referred to a 
recent Scandinavian paper (Bergqvist 1954) 
in which this literature is reviewed. 


have been 


The majority of authors have found that dia- 
betic children show retardation of growth even 
after the introduction of insulin therapy, a result 
which appears to be confirmed by Bergqvist'’s 
analysis of a material of patients from Malmö re- 
veiving unrestricted diet in which the height-age 
and height-weight relationships are compared 
with normal Swedish curves (B roman, Dahl- 
berg Lichtenstein 1952). During the school 
vears, irrespective of sex and the time of onset of 
the disease, retardation of the growth in height 
was found both at the commencement and con- 
clusion of the period of observation. In addition, 
the growth in height during the same period was 
less than in a normal material. The height-weight 
relationship is given only for children in whom 
the diabetes had developed prior to the age of 
5 vears in whom there is a slight tendency to 
overweight during the school vears. Bergqvist 
is of the opinion that his findings coincide with 
those of Lichtenstein (1944) who states, 
nevertheless, that both the heights and weights 
in his material of diabetic children receiving un- 
restricted diet are distributed significantly within 
the normal limits. In agreement with Ber g- 
q vist it may be observed, however, that Lic h- 
tenstein’s figures indicate rather retardation 
as significantly more of the observations are 
below the average than above it. It must, however, 
be added that it appears reasonable to compare 
Bergqvist’s material from Malmö with D g s- 
sing’s normal material from Copenhagen from 
1950 and this comparison reveals no definite re- 
tardation in height in the diabetic children. 

The most important cause of the retardation in 
growth observed appears throughout to be that 
in the materials from the various clinics a not 
inconsiderable number of children occur of parti- 
cularly retarded heights and weights, the so-called 
diabetic dwarfs. The incidence of diabetic dwarfs 
is stated bv Andrup (1950) to be as high as 
25 per cent; Wagner et al. from Joslin’s 
Clinic reported in 1942 the incidence to be 8 per 
cent but this figure has since been corrected to 
about 5 per cent, determined from approximately 
3,000 patients as in 10 vears onlv 27 new cases 
From The Department of Paediatrics, Sundby Hospital, 


Copenhagen. Head: F. Tudvad. 





were found (White 1952), i. e., the incidence 
diminishes gradually as progress in the treatment 
of diabetes occurs. Bo vd & Kantrow (1938) 
and Bergquist have stated in this connection, 
that adequate dosage with insulin suffices for the 
treatment of retardation of growth while, on the 
other hand, the Joslin School still states that 
l/a_2/3 of cases of “dwarfing” have not developed 
solely on account of insulin deficiency but that 
other endoecrine factors have also plaved a part, 
and for this reason treatment with thyroid and 
growth hormones and, in recent vears, sex hor- 
mones, has been emploved. 

Further, as early as 1928 Bovd & Nelson 
recorded that diabetic children who received ade- 
quate treatment consisting of adequate diet and 
insulin which produced normal blood sugar values 
might show satisfactory growth. In more recent 
papers, Jackson & Kelly (1946, 1953, & 1955) 
expressed the same opinion as by comparison of 
the development of children in various degrees 
of stabilization with insulin they found normal 
development in the children in the well-stabilized 
group, i.e. no glvcosuria, as a rule, and infre- 
quent insulin comata as compared with subnormal 
physical development in children who received 
the same diet but who were partly stabilized and 
in whom sugar was found in at least half of the 
3—4 daily specimens of urine, i.e, a state of sta- 
bilization corresponding to that employed in 
Scandinavia. 

White (1952) gradually restricted her remarks 
on this problem to the statement that diabetie 
children present wider limits of variation in 
height and weight than do normal children. 

Only a few authors have concerned themselves 
with the relative requirement of insulin. White 
stated that the requirement of insulin per unit 
weight is constant and supports this statement 
by the paper by Wagner et al. in 1942 from 
which it appears that the requirement of insulin 
irrespective of whether NPH-insulin (Insulin 
Retard) or zinc protamine insulin is emploved 
constitutes 0.8—1.0 I.U./kg for the majority of 
children. Apart from a possible suggestion in boys, 
no increase occurs with age. As early as 1940, 
Brown & Thompson found an average quo- 
tient which converted to I.U./kg was approx- 
imately 1.1, 80 per cent of the values were be- 
tween 0.7 and 1.5. Finally, Kelly et al. (1955) 
also found a fairly constant quotient during child- 
hood. After a primary adjustment of the dose of 
insulin, the average dosage is approximately 0.9 
LU./kg. The standard deviation in the individual 


age groups is 0.2 0.3 L.U./kg while in the age 
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group 15-—20 years the average is somewhat 
greater, approximately 1.0—1.1 LU./kg with ap- 
proximately the same standard deviation. 

The most recently published work concerning 
the insulin requirement in childhood is by Joos 
& Johnston (1957). 


MATERIAL 

In the present work the cases of diabetes 
mellitus from The Department of Paediatrics, 
Sundby Hospital (1933—56) and from The Chil- 
dren’s Hospital, Fuglebakken (1928—56)*) are 
employed. A total of 80 case histories (31 and 
49, respectively) were reviewed. The material 
comprizes 41 boys and 39 girls and this is in 
agreement with the general observation that no 
sex difference exists as regards the incidence of 
juvenile diabetes mellitus, i.e, diabetes com- 
mencing prior to the age of 15 vears. 


Table 1. 
Age of children at onset of diabetic mellitus. 





Age in Years 1 
Number of Boys I 


Patients Girls 3 





Table 1 shows the age at which the disease 
was diagnozed in the children. It will be noted 
that 47 children developed diabetes prior to the 
age of six vears, 28 during the next five vears 
and only five children were over the age of 10 
vears when the disease commenced. As the paedia- 
trice departments in Copenhagen only admit all 
children under the age of seven vears with medi- 
cal diseases, the material is not representative in 
respect of age. 

By repeated admissions to hospital and out- 
patient control in the departments, it proved pos- 
sible to follow the patients from year to vear; as 
regards 9 and 8, respectively, of the cases which 
developed prior to the age of 6 vears and after 
that age, observations are onlv available con- 
cerning an isolated period of hospitalization, as 
a rule during the first vear of the disease. As 
measurements of height were only undertaken 
during periods of hospitalization and, therefore, 
only relatively few values are available for the 
individual patients, it was considered that analysis 
of these figures would not be sufficiently repre- 
sentative to be ineluded in the discussion mentio- 
ned concerning the growth of diabetic children. 
On the other hand, regular records are available 
as regards the requirement of insulin at each 
consultation and simultaneously the patients were, 
as a rule, weighed. As, further, the out-patient 
treatment was conducted by changing physicians 
and as various insulin preparations were em- 
*) The author expresses his gratitude to Dr. A. 
Rothe-Meyver, Head of The Children's Hospital, 
Fuglebakken, for his kind permission to utilize the 
material from that hospital. 
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ploved throughout the vears (primarily NPH- 
insulin, but also ordinary insulin, adrenaline in- 
sulin, zine protamine insulin, Iso-insulin, Di-in- 
sulin and Insulin Lente, Semilente and Ultralente) 
and as various types of diets were emploved 
(ordinary diet without sugar and various weighed 
diets) it was considered that the material was 
suitable for the investigation of the reliability of 
the rule mentioned previously of the constancy 
of the relative requirement of insulin. The patients 
in this material were followed until the age of 
15 vears for 7.0 and 5.4 vears, respectively, where 
cases developing early and late are concerned. 
The standard deviation is 3.6 and 1.8 vears. For 
the calculations the weight and doses of insulin 
(measured in kilos and international units) on 
the birthdays were emploved and only if the 
weight and dose of insulin had varied consider- 
ably in the 6 months around the birthday was 
an average figure employed. Where the first 
vear of the disease is concerned particular con- 
ditions exist. As demonstrated by Rothe-Me ver 
(1944), some time elapses before a new diabetic 
patient becomes adjusted to a constant dose of 
insulin, with regard to 99 per cent of the cases, 
this was acheived within one vear; for 60 per cent 
within the first 6 months and for half of the 
patients within the first 4 months. In the present 
work, the values on discharge after the primary 
period of stabilization were employed as charac- 
teristic for the first year of the disease but cal- 
culations were carried out, however, also for the 
cases which developed after the age of five vears, 
excluding the values of the first vear. It was 
considered that in this manner better conditions 
for comparison with the cases which developed 
early were obtained as no early cases can develop 
during the school Further, the 
mentioned division of the material at the age of 
six years is undertaken to investigate whether 
a difference exists in the insulin requirements for 
the cases of juvenile diabetes developing early 
and later. 


vears. aforc- 


RESULTS 
1) In Figures 1 and 2 the weights of the patients 
in the various age groups are recorded with 
the mean and standard deviation. For com- 
parison a normal curve is drawn from the 
records in the aforementioned paper by B r o- 
man, Dahlberg & Liechtenstein 
concerning pre-school children, 
children of school age the results of D ú s- 
sings measurements on school children in 
Copenhagen are emploved. In his curves, 
Dgssing states that it is the mean error of 
the mean which is given on each side of the 
average curve but it appears from the text 
that the standard deviation is meant and thus 
his curves could be copied direct. In both 
the curves for boys and for girls a tendeney 
to saddle formation is observed at the age of 


while for 
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FIGURE 1. 


Weight of diabetic boys. ® marks average, a and W 


standard deviation. The curves mark the same 


values of normal boys. 


6 vears, corresponding to the Swedish curves 
which, if they were continued into school 
age, would lie approximately two kg above 
the Danish curves which, in fact, the agc- 
weight tables recently published by Sunda ll 
(1957) actually do. Sundal's figures for 
pre-school children also correspond fairly 
well to the Swedish figures. 

It will be observed from Figure 1 that the 
weights for boys do not deviate significantly 
from the normal values and also that the 


Table : 
Distribution of quotients (Insulin dosage 


Weight of diabetie girls. Signs as in figure 2. 
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standard deviation in the material corre- 
sponds closely to the normal standard de- 
viation. There is a slight tendency to over- 
weight during the first school vears while 
at pubertv the weight is somewhat less than 
average. 

The weights of the girls (Figure 2) cor- 
respond closely to the normal figures until 
puberty but from the age of 12 vears there 
is a distinct retardation in weight. The 
weights during the school vears for the early 
and the late cases of diabetes were compared 
but neither where the girls nor the boys were 


in TL. U./weight in kg.) for ser, 
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Insulin-dosage to diabetic girls. 
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concerned were significant t-values found; 
one t-value is Tess than the 98-percentile, the 
others less than the 95-percentile. In all cases 
where the variance was greater than 0 (all 
2), the testing of means was permissible 
as the variance-ratio in 4 cases was less than 
the 9Y-percentile and otherwise less than the 
95-percentile. Summarizing of the groups 
mentioned was therefore undertaken. 


The insulin requirement per unit weight ex- 
pressed as I.U./kg was calculated for all the 
patients for each year during which they 
were observed. The figures are collected in 
the 12 groups shown in Table 2. In each of 
these groups the mean for each age group 
during the period of observation was between 
0.6 and 1.7, the corresponding standard de- 
viation between 0 and 0.9. The majority of 
values are, however, found in the intervals 
1.0—1.2 and 0.3—0.5 so that by a variance- 
analysis it may be shown that it is statistically 
permissible to calculate an average for the 
relative requirement of insulin in each of the 
12 groups as the variance-ratios lie between 
the 70- and 90-percentiles. An isolated vari- 
ance-ratio is, however, only less than the 99- 
percentile (Group V). In each of the groups 
in which Barttlet’s test (Hald 1952) can be 
undertaken, viz, Groups III, IV, VII, IX and 
XI, the chi-squares lie between the 20- and 
9z-percentiles, for which reason it must be 
presumed that an variance-analysis is per- 
missible. The average insulin requirement is 
stated in the 6th column in Table 2. If the 
averages for girls and boys in corresponding 
groups are compared, no significant sex dif- 
ference as regards the relative requirements 
of insulin can be demonstrated and, finallv, 
when the means and standard deviations 
hereby obtained are examined (the penulti- 
mate column in Table 2) it will be observed 
that the means do not deviate significantlv 
from one another. In this connection it must, 
however, remarked that the 
Group IL is significantly less than the other 
variances; the common mean stated for the 
relative requirement of insulin, wiz, 1.l + 
0.4, is therefore onlv an estimate. 

It must be remarked that the observation 
of the constant requirement of insulin for 
each age group holds true irrespective of the 
time of commencement of the diabetes and 
whether the first vear of the disease be in- 
cluded or not. Further, no tendency to varia- 
tion with age of the insulin dosage per kg 
in the age groups investigated could be de- 
monstrated as the variation found seems to 
be random. 


be variance in 


The final insulin requirement in the various 
age groups is given in Figures 3 and 4 from 
which, in addition, the number of patients 





in the various groups may be read. The curves 
are growth curves which, transformed to a 
semi-logarithmic co-ordination system, can 
be fitted by straight lines. For reasons of 
simplicity, the standard deviations have been 
omitted; these constitute approximately 5— 
10 international units in the various age 
groups with a tendency to increase with in- 
creasing doses. 

The Figures show that the insulin require- 
ment is more or less uniform during school 
age whether the diabetes commenced early 
or late and whether only the cases treated 
with NPH-insulin or the entire material are 
considered. At the age 6—7 years and 13—15 
vears the greatest difference exists but none 
of the differences are, however, significant; 
an isolated t-value is only less than the 98- 
percentile (girls, 15 years) and the remainder 
less the 95-percentile. At the age group 8—12 
vears the t-values are only 0—0.57 and the 
variance-ratios are all found to be less than 
the 95-percentile. 


4) Finally, the insulin dosages were compared 
in patients who had received NPH-insulin 
and who were treated with full diet without 
sugar or with weighed diet. In no case were 
significant differences in the insulin re- 
quirement in the respective age groups with 
the two forms of diet observed, t = 0.20 — 
1.58 and no significant difference between 
positive and negative t-values was found. 


DISCUSSION 

This material, which is rather limited, shows 
a fairly uniform number of new cases per annum 
during the ages two to seven vears and therefore 
White's statement (1952) that the ages of three 
and six years are predelicted for the commence- 
ment of juvenile diabetes mellitus could not be 
confirmed. As regards White's third age of pre- 
deliction, viz., 12 vears, no statement can be made, 
cf. information previously given as regards the 
admission of children to paediatric departments 
in Copenhagen. It appears improbable, however, 
that twice as many new cases should occur in the 
age group five to nine vears as compared with 
the age group zero to four vears, as is stated by 
Joslin (1952). 

Judging from the impression obtained by re- 
view of the casc-histories that many of the pa- 
tients in this material were overweight in propor- 
tion to the height (a result which corresponds 
to the findings of Ladd (1926), Jackson & 


Kelly (1946, 1955) and Bergqvist (1954) 
all of whom found relative overweight while 


Brown & Thompson (1940) are the only 
authors who demonstrated relative underweight) 
the weight curves in the present material suggest 
some retardation in height prior to puberty 
which is most pronounced in girls. In puberty 
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a pronounced retardation of growth is found, 
again most pronounced in girls. 

Demonstration of the fact that diabetic children 
have a more or less constant insulin requirement 
per kilo body weight and that this appears to be 
more or less uniform wherever treatment is un- 
dertaken suggests that the children only have a 
slight endogenic supply of insulin. From the pan- 
creatic tissue of diabetic children, Wren- 
shall et al. (1952) could only extract less than 
one per cent of the quantity of insulin which 
can be obtained from normal pancreatic tissue. 

The relatively great standard deviation in the 
relative dosage of insulin suggests partly that 
many children have been stabilized with an 
excessive insulin dosage, undoubtedly on account 
of excessive supply of calories, and partly that 
a number of children may have had diabetes 
which had not yet fully developed and that endo- 
genic production of insulin had not ceased by 
the period of investigation, as inadequate supply 
of calories to the patients in this material has 
scarcely occurred. It must also be presumed that 
the ample supplv of calories was the reason that 
the relative insulin requirements found here are 
at the upper limit of the figures previously re- 
corded. It must be presumed that comparison of 
an actual relative insulin requirement with the 
average found will be valuable in the daily clinical 
work, a point of view which was also stressed 
by Jackson & Rao (1953b). The fact that 
both the relative and absolute doses of insulin 
in this material correspond to that of other clin- 
icians who employ much more strict diet is due 
to the fact that great daily excretion of sugar in 
the urine, often to the extent of 20 or 30 gm per 
24 hours, was permitted in this material. This 
state of affairs may, further, be the reason that 
the few children in the present material who 
were followed-up until puberty were definitely 
not so well developed physically as the patients 
of Kelly and his co-workers (1955). 

The above-mentioned limited endogenic 
duction of insulin in diabetie children after only 
a short duration of the disease is the reason that 
sulphonyl urea compounds cannot be employed 
in juvenile diabetes (Marble (1957)). This 
same condition may, in addition, explain why 
there is no significant difference in the insulin 
requirement during school age for cases of diabe- 
tes which developed in the pre-school vears 
compared with cases which developed later as 
the endogenic production of insulin disappears 
rapidly in the newly developed cases. 


pro- 


SUMMARY 


A material consisting of 80 cases of juvenile 
diabetes mellitus from two paediatric depart- 


ments in Copenhagen is presented. An account 


DANISH MEDICAL BULLETIN 


is given of the age at the commencement of the 
disease and of the growth. Until puberty, normal 
weights and possibly some retardation in height 
were found and at puberty, retardation of growth, 
most pronounced where girls are concerned. The 
rather considerable glycosuria which was permit- 
ted may have been responsible for these observa- 
tions. 

By means of analysis of the variances it is de- 
monstrated that the relative requirement of in- 
sulin, irrespective of sex, age and duration of 
disease and apparently irrespective of the type 
of insulin employed is constant. The average 
quotient and the standard deviation are 1.1 + 0.4 
IL. U./kg. The absolute insulin requirement follows 
the weight curve graphicallv. 
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INCIDENCE OF 
WITH SMALL 


PREMATURE 
HEART VOLUMES 


DELIVERIES AMONG WOMEN 


By IB BOESEN and C. E. GUDBJERG 


Räihä advanced the hypothesis in 1952 and 
1954 (1, 2) that one of the causes of premature 
birth might be that the maximum maternal work- 
ing capacity was constitutionally too slight to 
bear the strain of carrying a child to term. As 
a practical indication of women’s physical capa- 
city during pregnancy, Lind (1952) suggested 
radiological determination of the cardiac volume 
on the basis of the following arguments. 

It is well-known that the maximum working 
capacity of a given person depends on the total 
amount of haemoglobin (3, 4). The larger the 
amount of haemoglobin, the greater the maximum 
working capacity. It is known also that a pro- 
portionality exists between the total blood volume 
and cardiac size and that normally the blood 
volume and the amount of haemoglobin are 
mutually related. In other words, the cardiac 
volume and the alterations in this volume during 
physical stress, such as pregnancy, give an indi- 
cation of the subject’s working capacity. During 
pregnancy the heart volume normally increases 
bv 0.8 ml a day (5). Supposing that for constitu- 
tional reasons the ability of certain women to 
increase their total haemoglobin during physical 
stress is reduced, pregnaney must entail over- 
strain of the organism, resulting in premature 
interruption of the pregnancy. If this hypothesis 
holds, particularly small heart volumes would be 
expected at the time of delivery in women giving 
birth to premature babies. To throw light on this 
aspect Räihä (6, 7, 8) determined the heart 
volume immediately after delivery in patients 
who were delivered at term and in patients who 
were delivered before the 250th day of gestation. 

Since, as already mentioned, it is the amount 
of haemoglobin which determines the working 
capacity, it must be ascertained a priori that the 
subjects are not suffering from anaemia. In these 
investigations Räihä found that 90 per cent of 
the subjects had a heart volume exceeding 500 ml 
at delivery and that none of the subjects whose 
heart volume exceeded 600 ml (and whose haemo- 
globin exceeded 75 per cent) were delivered be- 
fore the 250th day of gestation. On the other hand, 
about half the subjects with a heart volume of 
less than 500 ml (and haemoglobin of less than 
75 per cent) went into premature labour. The 
relationship found between premature delivery, 
From Obstetrical Dept. A (Head: Prof. E. Rydberg), 
Obstetrical Dept. B (Head: Prof. E. Brandstrup), 
and Radiological Dept. (Head: Prof. Gregers Thomsen), 
Kigshospitalet, University of Copenhagen. 





haemoglobin percentage, and cardiac volume is 
shown in Table 1. 
Table 1. 
The relationship found by Räiháä et al. 
(6, 7, 8) between duration of pregnancy 
and heart volume and haemoglobin 
percentage immediately after delivery. 





Delivery 


before 250th after 250 th 
day day Total 
Heart vol. < 600 ml 14 17 31 
Haemoglobin < 75 per cent ' k 
Heart vol. < 600 ml gn k 
: ag d 16 23 
Haemoglobin > 75 per cent 
Heart vol. > 600 ml 9 21 30 
Haemoglobin < 75 per cent ' 
Heart vol. > 600 ml 0 23 93 
Haemoglobin > 75 per cent zon p 
Total 30 77 107 





Räihä concluded that in certain instances 
it ought to be possible to prevent premature deliv- 
ery by protecting expectant mothers found to 
have a particularly small heart volume at an 
carly stage of pregnancy. These patients ought 
to do as little physical work as possible, reserving 
their working capacity for the stress of preg- 
nancy. Preliminary experience on these lines 
appears to confirm the theory (9), since the in- 
cidence of prematurity in such a series was 2 per 
cent (as compared with the expected approx. 7 
per cent), when protective measures were insti- 
tuted from the 5th—6th month of gestation. 

It would, of course, be of the utmost importance 
to be able to reduce the incidence of premature 
deliveries by such measures. It would be of signi- 
ficance not only to the patient who could com- 
plete a normal pregnancy and give birth to a full- 
term baby, but also to society on the whole, since 
prematurity is the most important factor in in- 
fant mortality. From an economic point of view, 
this reduction would also be important, in part 
because the care of prematures during the first 
months is frequently very expensive and in part 
because a relatively large proportion of prema- 
tures in later life prove a burden to society. 

In an attempt to ascertain whether the findings 
from Helsingfors apply also to Copenhagen, the 
present study was performed. It comprises the 
determination of the cardiac volume in women 
who were delivered after the 250th day of gesta- 
tion and in women who were delivered before 
that date, provided that such premature delivery 
was not due to bleeding, toxaemia, or other com- 
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plications. In a total of 63 patients from the two 
obstetrical departments the heart volume was 
determined immediately after delivery. This was 
done by X-ray examination of the heart in 
posteroanterior and lateral views. All the patients 
were investigated in the upright position with 
a film-focus distance of 2 m. In the postero- 
anterior views, the central beam was directed 
10° in the caudal direction in order better to 
visualize the lower contours of the heart. The 
lateral views were supplemented by a swallow 
of barium in the oesophagus, which often facili- 
tates the visualization of the posterior border of 
the heart. To obtain uniform conditions, all ex- 
posures were made during deep inspiration. On 
the posteroanterior views, an ellipse was traced, 
its maximum and minimum axis measured, and 
the maximum depth then measured on the lateral 
views. The heart volume was then calculated on 
the basis of the formula: maximum axis x mini- 
mum axis Xx depth x a constant (0.42). 

Since the primary interest was in determining 
the volume of the heart in patients who had been 
delivered prematurely, the material is selected; 
the distribution of cardiac volumes does not 
afford any data regarding post-partum women 
on the whole. Thus, we do not know whether 
Räihä'’s finding that only 10 per cent of the 
women who are delivered before the 250th davy 
of gestation have a heart volume of less than 
500 ml is true of Denmark too. 

A total of 63 subjects were examined, but 7 
have to be ruled out because their haemoglobin 
level was below 75 per cent, and 3 because the 
data regarding the duration of gestation were in- 
sufficient. We have stated the absolute heart 
volumes, not the volume/square of body surface, 
since determination of heart volume as well as 
of body surface are approximate, so that the 
analysis hardly affords more certainty than the 
use of the absolute heart volume. 


Table 2. 

Relationship between absolute maternal heart volume 
at delivery and duration of gestation (all subjects 
with a haemoglobin concentration exceeding 
75 per cent). 





Delivery 


Heart volume, before 2501h after 250 th 








mi day day total 

200 16 5 21 
> 200 11 21 32 
Total 27 26 53 





In Table 2 the duration of pregnancy is shown 
in relation to a heart volume of more or of less 
than 500 ml. It is evident that out of 21 subjects 
with a heart volume of 500 ml or less, 16 (76 per 
cent) were delivered before the 250th dav, 
whereas out of 32 with heart volumes exceeding 


500 ml only 11 (33 per cent) were delivered be- 
fore this date. This finding corfirms Râäihä’s 
claim that women whose heart volume is less than 
500 ml towards the end of pregnancy run a 
greater risk of being delivered before the 250th 
day of gestation than who have larger 
hearts. On the other hand, the table also shows 
that a heart volume exceeding 500 ml is no 
guarantee against premature delivery, since this 
occurred in 11 out of 27 (41 per cent). 

Similar analyses were carried out in regard to 
the relationship between maternal heart volume 
and the infant’s birth weight (Table 3). As might 
be expected, this table gives in principle the 
same data as Table 2. 


those 


Table 3. 

Relationship between absolute maternal heart volume 
at delivery and infant's birth weight (all mothers 
with a haemoglobin concentration exceeding 
75 per cent). 





Heart volume, Birth weight 








ml 2,500 g > 2,500 g Total 
< 500 20 { 24 
> 500 17 15 32 
Total 37 19 56 





Furthermore, it is worth mentioning that out 
of 16 patients with a heart exceeding 
600 ml (and a haemoglobin level exceeding 75 
per cent) 5 were delivered before the 250th dav. 


volume 


This is in contrast to Räihä's group of this 
category in which no premature births occur- 


red (6). 

It may now be asked whether these findings 
are applicable prophyvlactically to reduce the frec- 
y of prematurity. This may be done by 
Räihä'’s procedure of determining the heart 
volume at an early stage of pregnancy and in- 
stituting a regimen of protective measures in 
patients whose heart volume is expected to be 
less than 500 ml at delivery. As mentioned above, 
the volume of the heart is known to increase bv 
about 0.8 ml for each dav of gestation (5), so 
if it is less than about 350 ml in the 4th—5th 
month of pregnancy it cannot reach up to 500 ml 
at full-term delivery. Such patients are, therefore, 
to be spared physical exertion for the remainder 
of the gestation. It is worth mentioning that an 
X-ray examination at so late a stage of pregnancy 
can hardly involve anv risk of foetal radiation 
damage, especially as the abdomen is shielded by 
lead. 

Providing that the distribution of heart volumes 
found by Räihäin Finnish women immediately 
before delivery applies also to Danish women, 
100 out of 1000 subjects must have heart volumes 
less than 500 ml at delivery, #. e., less than 350 ml 
in the 4-th-5-th This of 
course presupposes that the claims regarding the 


quency 


month of pregnancy. 
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growth of the heart during pregnancy are correct. 
With an incidence of prematurity of 7 per cent, 
about 70 out of 1000 pregnant women will be de- 
livered prematurely, #. e., before the 250th day of 
gestation. In the present series (Table 2) 16 out of 
the 27 subjects who were delivered prematurely 
(60 per cent) had heart volumes of 500 ml or less 
(and haemoglobin levels exceeding 75 per cent). 
Thus, among the 70 expected premature deliveries 
in 1000 subjects of the normal population, approx. 
40 (60 per cent of 70) would be expected to occur 
in women with a smaller heart volume. There 
seems to be a hope of reducing this rate by in- 
stituting protective measures at an early stage 
of pregnancy in all the expected 100 (out of 
each 1000 subjects) whose heart volume has been 
less than 350 ml on X-ray examination in the 
4th—5th months of gestation. Since it would be 
very costly to examine all pregnant women in 
order to determine the heart volume at an early 
stage of pregnancy and to institute protective 
measures as mentioned above, it seems advisable 


to await Räihä’s continued investigations re- 


garding the effect of protective measures in- 
stituted on the basis of the named criteria. If 


they confirm his preliminary findings, such pro- 
phylaxis would probably be a paying proposition 
from a social point of view. At a maximum it 
could prevent 4 premature births for each 100 
subjects examined by X-rays in Copenhagen, pro- 
vided that the present findings in a limited series 
can hold, Although the excess expenses incurred 
by society on account of a premature infant as 
compared with a full-term infant cannot be cal- 
culated in shillings and pence, even a slight re- 
duction in the frequency of premature births 
will offset the fairly high cost of X-raying preg- 
nant women in the 4th—5th month of gestation, 
especially as the X-ray examination is probably 
necessary only in the first pregnancy and might 
perhaps even be restricted to the voungest among 
the pregnant women in whom the risk of prema- 
ture delivery is greatest. 


SUMMARY 


On the basis of Räihä'’s finding that wonen 
with a small blood volume and a small amount 
of haemoglobin, with a consequently small heart 


volume, are frequently delivered prematurely, 
the heart volumes were investigated by X-rays 
partly in women delivered after the 250th day of 
gestation and partly in women delivered before 
that day, provided that the delivery was not in- 
duced by bleeding, toxaemia, or other complica- 
tions. In a total of 53 women with sufficient data 
regarding the duration of gestation the heart vo- 
lume was determined immediately after delivery. 
Out of 21 with heart volumes less than 500 ml, 16 
(76 per cent) were delivered before the 250th day 
of gestation, whereas out of 32 with heart volumes 
exceeding 500 ml only 11 (33 per cent) were 
delivered before the named date. 

A heart volume exceeding 500 ml is not, how- 
ever, a guarantee against premature delivery, as 
this occurred in 11 out of 27 (41 per cent). 

It is suggested that an X-ray control be in- 
stituted in the 4th—5th month of pregnancy, 
since protective measures may be expected to 
reduce the number of premature deliveries in 
women with small heart volumes. Owing to the 
expenses involved, however, the result of R ä i- 
hä’s study on the effects of such a protective 
regimen must be awaited. 
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METASTASIZING 


RESULTS OF CARDIAC CATHETERIZATION AND 


AUTOPSY IN A 


CARCINOID 


CASE PREVIOUSLY PUBLISHED 


By J. FABRICIUS, KLAUS JENSEN and H.E. POULSEN 


[t has become possible to illustrate further a 
recently published case of metastasizing carcinoid 
(10) by the results of the cardiac investigations 
undertaken and by the findings at autopsy. 


The cardiac investigations demonstrated the 
development of pulmonary stenosis and pro- 


gressive tricuspid defect during the course of the 
disease. Autopsy revealed the primary tumour in 
the appendix with metastases in the liver and 
pronounced cardiac fibrosis as the cause of the 
cardiac changes as well as retroperitoneal fibrosis, 
most pronounced around the tumour masses. 
The patient died from cardiac decompensation; 
the effect of serotonin on the peripheral circu- 
lation regressed and no cachexia developed. 


PREVIOUS CASE HISTORY 

The patient was a male, born Oct. 14, 1904. Since 
November 1955 he had suffered from constant diar- 
rhoea and attacks of “flushing” taking the form of 
transient, patchy cyanosis alternating with bright red 
patches, particularly on the face. These attacks of 
“flushing” were accompanied by profuse sweating 
and slight asthma-like attacks. Simultaneously with 
the other symptoms, extensive telangiectases developed 
on the face. Closer examination revealed that the 
patient, in addition, suffered from a cardiac lesion 
consisting of tricuspid stenosis and incompetence and 
pulmonary stenosis. The liver was greatly enlarged 
and nodular with metastases. 

The diagnosis of metastasizing carcinoid was es- 
tablished on demonstration of 5-hydroxyindole acetic 
acid in the urine in greatly increased quantities. As 
demonstrated by Erspamer (4), the entero-chrom- 
affin system normally produces 5-hydroxytrvptamine 
serotonin). The ability to produce serotonin is re- 
tained by the argentaffin cells in the carcinoid tumour 
and its metastases. The singular symptoms from the 
heart, vessels, alimentary canal and bronchi in cases 
of metastasizing carcinoid are due to the effects of 
serotonin. This was first demonstrated by Pernow 
& Waldenström (14, 15). Serotonin is metabo- 
lized in the lungs and liver by a specific amino- 
oxydase to 5-hydroxyindole acetice acid which is ex- 
creted in the urine. The excretion of 5-hydroxyvindole 
acetic acid in the urine per 24 hours in the patient in 
question was investigated for a prolonged period and 
was found to be about 300 mg compared with the 
normal value of 5—10 mg. 

By means of fractional collection of the urine, the 
greatest excretion of 5-hydroxvindole acetie acid was 
From Medical Department P (Head: Professor Eggert 
Meller), Medical Department B (Head: Professor E. 
Warburg), The Cardiological Laboratory (Head: A. 
Tybjerg Hansen), and the Institute of Pathological 
Anatomy (Head: Professor J. Engelbreth-Holm), Rigs- 
hospitalet, University of Gopenhagen. 


found immediately after meals and in close con- 
neetion with the attacks of flushing. 
CONCLUSION OF THE CASE HISTORY AND 


INVESTIGATIONS 

The account of the condition of the patient 
recorded in the recent article dates from ap- 
proximately one vear prior to the death of the 
patient. Only the development of the final stage of 
the disease will briefly be reviewed here. The 
patient was followed-up as an cut-patient and was 
not re-admitted to Medical Department P, The 
University Hospital, until 5 days prior to death 
on May 7, 1957. 

The condition deteriorated gradually in the 
course of the last vear of life. The symptoms of 
sardiac decompensation, in particular, increased 
while those symptoms due to the more direct 
effect of. serotonin, viz, flushing, hyperperistalsis 
and bronchoconstriction became steadily less 
marked. This was particularly noticeable in the 
days immediately preceding death. The patient 
experienced then only one typical attack of 
flushing per 24 hours, as a rule in the morning, 
as compared with up to 10 attacks per 24 hours 
previously. The telangiectases, on the other hand, 
had increased in extent and intensity and the 
patient was permanently cyanotic. The hyper- 
peristalsis was replaced by constipation in the 
last week and the attacks of bronchoconstriction 
were replaced by permanent dyspnoea at rest. 
During the 6 months prior to death, the patient 
developed oedema, ascites and finally hydro- 
thorax. 

As previously, the patient’s general condition 
was surprizingly little affected despite the ex- 
tensive metastases. Thus 5 days prior to death 
the haemoglobin was found to be 102 per cent 
and the BSR 7 mm. The patient did not resemble 
a patient with a metastasizing tumour but pre- 
sented typical symptoms of cardiac decompen- 
sation and died from this cause without becoming 
cachectic. 

The objective findings during the last stay in 
hospital will not be accounted for in more detail. 
With a few exceptions they correspond to those 
recorded in the previous communication. 

The excretion of 5-hydroxvindole acetie acid 
in the urine was measured during the last three 
days of life: 2.4 mg, 2.1 mg and 1.6 mg were ex- 
creted, respectively. This exeretion does thus 
not exceed normal and this explains why the 
symptoms due to the direct effect of serotonin 
were in abeyance terminally. 
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The therapeutic measures employed in the last 
vear were palliative; cardiac decompensation was 
treated in the usual manner; hyperperistalsis was 
treated with 150 mg codein orally daily which 
had only a slight constipating effect but the colic 
was suppressed and there was a good euphorizing 
effect without habituation. 


CARDIOLOGICAL INVESTIGATIONS 

Before autopsy is accounted for, the special 
cardiological investigations will be mentioned 
which, in relation to the organic changes found 
in the heart at autopsy, illustrate the pathogeneis 
of the cardiac changes. Electrocardiograms were 
recorded on Febr. 25, 1956 and Aug. 30, 1956. 
The first revealed normal leads from the ex- 
tremities and monophasic excursions in V; and 
Va which may be explained by the myocardial 
infarct found at autopsy. The second electro- 
rardiogram (Fig. 1) showed flattened T-waves in 























Fig. 1. 
Electrocardiagram from Aug. 30, 1956. This shows flat 


T-waves and monophasic exrcursion in Vi, and Vz 


all leads. Similar changes have been demonstrated 
by other authors (8, 12, 17). Cases have been 
described with pulmonary P-waves (3, 9, 17), 
incomplete right bundle bloek (1, 13) and com- 
plete right bundle block (9, 17). 


Table 1. 
Catheterization results. 





Catheterization No. l 2 
Date … â nasa 9/3 1956 3/9 1956 


PRESSURES in mm Ig. 


At rest 
nn ind oen ee) 9.5 16 
PU MONEY ess 15/6.5 38/17 
Rieht vantricie: …....…....... 27/0 64/14 
Right atrium (mean) .………. PE 22 
Femoral artery …. 150/70 
After exercise 
EN nnn vande U 
Pulmonary artery .….….….…..... 23/6 
Right vontrieie …….…........…. 36/0 — 
Right atrium (mean) .……….….…. 12 
OXYGEN SATURATION 
Femoral artery, per cent .………. 97 87 
Pulmonary artery, per cent .…… 60 57 
Superior vena cava, per cent 40 - 
Os-capacitv, vol. per cent 19.7 13.7 
Arterio-venous diff. vol. 
EN Aben wend nne. 6.8 3.8 
Cardiac output 1/min/m? 44 








Cardiac Catheterization was undertaken on two 
occasions, 14 and S8 months before death, re- 
spectively. The results appear from the Table. 
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Fig. 2. 
Curve from cardiac catheterization on March 9, 1956. 
Withdrawal from right ventricle to right atrium shows 
a slight diastolic gradient. The time intervals between 
the dark lines are 0.1 seconds. 


During the first catheterization a pressure fall 
was found over the pulmonary valves of 12 mm 
mercury with normal pressure in the right ven- 
tricle. A slight fall in pressure occurred over the 
tricuspid valves (Fig. 2); the pressure in the 
right atrium was increased and the curve showed 
a high v-wave as a sequel of tricuspid incompe- 
tence. The phonocardiogram showed presystolic 
and systolic murmurs. Following exercise the 
pressure in the pulmonary artery and right ven- 
tricle rose moderately. 

The oxygen saturation in the femoral artery 
was normal and there was slightly increased 
arterio-venous oxygen deficit. Nineteen different 
blood samples from the pulmonary artery, cavities 
of the heart, venae cavae and the jugular vein 
showed no signs of shunt. The blood sample from 
the jugular vein showed a very low oxygen satu- 
ration (40 per cent) while the oxygen saturation 
in mixed venous blood was 60 per cent. 

The second catheterization 6 months later 
showed changed conditions. There was increased 
pulmonary artery wedge pressure, increased 
pressure in the pulmonary artery, abnormal 
pressure gradient over the pulmonary valves (26 
mm Hg) and both the systolic and diastolic 
pressures in the right ventricle were increased. 
The pressure in the right atrium was greatly in- 
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| 2SnmHg.\ DE | 
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Curve from Sept. 9, 1956. More marked v-waves art 
present in the right atrium. Time intervals 
as in Figure 2. 
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creased and the v-wave was further increased 
(Fig. 3). There was reduced arterial oxygen 
saturation but normal minute volume. Investi- 


gations of the effect of exercise were not under- 
taken on account of the patient’s condition nor 
was it possible to produce flushing by the or- 
dinarv methods, viz., oral administration of cream, 
massage of the liver or intravenous administration 
of 0.2 mg reserpine. Following the administration 
of cream the pressures remained unchanged while 
reserpine produced an increase of systolic pressure 
in the right ventricle to 74 mm Hg but otherwise 
no definite changes. 

Cardiac catheterization thus demonstrated the 
development of definite pulmonary stenosis and 
a progressive tricuspid lesion within the limited 
period of 6 months during the course of the dis- 
ease and, similarlv, during this period, commen- 
cing left-sided cardiac decompensation developed. 


AUTOPSY 

External examination revealed a patient of average 
build in a state of nourishment slightly less than 
average. On both cheeks and on the lower part of the 
forehead a pronounced blue discolouration of the skin 
with fine, vascular markings was present. There was 
moderate oedema of beth ankles. 

Delivery of the abdominal organs proved extremely 
difficult on account of marked fibrosis which was 
most marked on the right side. The fibrosis extended 
from the inferior surface of the liver round the in- 
ferior vena cava, suprarenal glands, renal pelvis and 
partially also the abdominal aorta into the 
false and true pelves. The tissue was whitish and so 
firm that it could only with difficulty be cut with 
a knife. 

When the coecum had been 
white, firm, indefinitely delimited tumour measuring 
2 2 3 cm was found. The tumour originated from 
the appendix approximately 2 cm from No 
dilatation nor stenoses of the intestine were present. 
The mucous membrane in the caecum was markedly 


down 


released a vellowish 


its base. 


injected. 

Numerous firm white Iymph nodules of approxi- 
mately one cm in diameter were found in the mesen- 
tery and on the surface of the mesentery commencing 
carcinosis was seen. 

The liver measured 7 Xx 19 Xx 29 cm 
3,100 gm. It was greatly enlarged and 
throughout by small, round, white, firm tumour 
formations and, particularly in the left lobe, bv 
isolated well delimited nodules varying in size up to 
„em in diameter. No necrosis was observed. 

The peritoneal cavity contained approximately one 
litre slightly greenish clear fluid. 

The heart measured 12 11.5 and 
460 g. After division the tricuspid orifice was found 
to measure 8 cm and prior to division the orifice 
just admitted 3 fingers. The slightlv 
fibrotie thickened irregular and de- 
finite shortening and thickening of the chordae ten- 
dineae (Fig. 4). The right atrium and auricular appen- 
dage were greatly dilated and the entire endocardium 
was found to be whitish, firm and thickened (Fig. 5). 
The right ventricle was slightly dilated and distinctly 
mm thick. 


and weighed 
was studded 


cm weighed 


valves were 


and there was 


hypertrophic. The musculature was 7-8 
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Fig. 4. 
The tricuspid orifice. The cusps and chordae tendineae 
are whitish and thickened; the chordae are also 
shortened. 





Fig. 5. 


The right auricle is enlarged with patchy fibrosis. 
The pulmonary orifice measured 3.8 em when divided 
and was greatly changed. All 3 semilunar cusps were 
thiekened, whitish and firm. There was partial fusion 
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Fig. 6. 


The pulmonary orifice. The cusps are white, thickened 
and shrunken. The orifice and the lower 2—3 mm 
of the pulmonary artery are constricted. 


of the cusps and the orifice was very inelastic (Fig. 6). 
Immediately proximal to the cusps the pulmonary 
artery was found to be of the same calibre as the 
orifice but 2—3 mm beyond this the artery was of 
normal width. There were otherwise no changes in the 
pulmonary artery. Neither fibrosis nor atheromatosis 
was present. 

On opening the left half of the heart no dilatation 
of either atrium or ventricle could be found. The 
mitral orifice measured 9 cm when divided. Slight 
thickening of the free margin of the cusps and of the 
chordae tendineae was present. The aortal orifice did 
not show any abnormality. 

An old infarct was found in the lower half of the 
anterior wall of the left ventricle. It encroached 
slightly on to the septum but there were otherwise 
no focal changes. The endocardium was normal on 
the left side apart from some thickening at the site 
of the infarct. 

There was marked atheromatosis and atherosclerosis 
of the coronary arteries and the aorta. In the des- 
cending branch of the left coronary artery an old 
thrombosis was found approximately 2 em from the 
origin. 

In the pleural cavities there was 100—200 ml thin 
clear, slightly greenish fluid. The lungs were enlarged 
and heavy and showed moderate oedema. 

Autopsy did not reveal any other abnormalities of 
significance. 

Microscopic Eramination. Preparation from the 
appendix showed a scirrhous tumour consisting of 
quite small cells, arranged in small solid accumula- 
tions. The nuclei were round and there was only slight 
eell and nuclear polymorphy but pronounced invasive 





growth. On silver-staining granula were found in the 
cytoplasm of She cells. There was very prolific con- 
nective tissue formation and in the larger vessels 
increase in the amount of the subintimal connective 
tissue was found. 

The metastases showed the same picture as the 
primary tumour. 

A preparation from the right auricle showed every- 
where marked connective tissue proliferation, parti- 
cularly in the subintima. In the right ventricle, also, 
connective tissue proliferation was found and both 
the pulmonary and the tricuspid cusps were thickened. 
On staining for elastin (Eskelund 1957) it was 
seen that thickening of the walls was due to con- 
nective tissue proliferation in the subintima (Fig. 7 
and 8). The newly formed connective tissue contained 
no elastic fibrils. No cellular infiltrates were found 
and, on staining with methylene blue, only very oc- 
casional mast cells were observed. 





Fig. 7. 
The right auricle with marked subintimal connective 
tissue development without elastic fibrils (staining 
for elastin). Magnification Xx 38. 





Fig. 8. 


Pulmonary valve showing marked fibrosis except on 
the actual cusp. The newly formed fibrous tissue 
contains no elastic fibrils (staining for elastin). 
Magnification 38. 


In preparations from the right suprarenal gland, 
islets of tumour tissue were found in the capsule; 
also in the fibrous tissue from the right half of the 
pelvis, fine streaks of carcinoid were observed. 
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It is characteristic that in sections from the thyroid 
gland, pancreas, suprarenal glands and kidneys, slight 
diffuse increase of the interstitial connective tissue 
was found. 


DISCUSSION 

It may be discussed whether the fibrosis which 
developed in different sites, apparently quite in- 
dependent of one another, can be explained 
entirely by the increased quantity of 5-hydroxy- 
tryptamine in the blood. 

The fibrosis of the right side of the heart should 
accordingly be explained as a haematogenic 
effect of serotonin. This is in good accordance 
with several previous communications and with 
the observations made in the present case. Firstly, 
it has been demonstrated that in three patients 
previously mentioned (3,6, 17) and in the authors’ 
patient the cardiac lesion developed very late in 
the course of the disease and progressed during 
this, after the occurrence of metastases in the 
liver and after increase in the concentration of 
serotonin in the blood. Secondly, the fibrosis 
which develops in the right side of the heart is 
of a type different from that hitherto known and 
as shown previously by MacDonald & Ro b- 
bins (11) predominantly localized to the surface 
of a relatively intact endocardium. 

Thirdly, the cardiac changes are practically 
solely localized to the right side of the heart. 
This finding could be anticipated as serotonin is 
inactivated in the lungs (4). In an isolated case 
with patent foramen ovale, changes were also 
pronounced in the left side of the heart (16). 

The diffuse moderate fibrosis in the thyroid 
gland, pancreas, suprarenal glands and kidneys 
together with the slight fibrosis of the mitral 
cusps may be explained by an increased concen- 
tration of serotonin in the systemic circulation. 
In this case, it may be conceived that the cata- 
bolism of serotonin in the lungs could not keep 
pace with the production. 

It appears more difficult to explain the pro- 
nounced fibrosis in the retroperitonecal tissues 
and in the pelvis. Similar fibrosis has been ob- 
served previously in three cases (2, 7, 13) and 
Hedinger & Gloor (7) discuss the pos- 
sibility “that some substance leaves the abdominal 
tumour by direct diffusion and hereby causes 
proliferation of fibroblasts”. 

In the present case it was obvious that the 
fibrosis both in the retroperitoneal tissues and in 
the pelvis was greatest in the proximity of the 
primary tumour and the metastases. As an ex- 
ample it may be stated that the fibrosis around 
the right suprarenal gland was decidedly more 
pronounced than around the left gland and on 


microscopic examination it appeared that meta- 
stases were present in the connective tissue on 
the right side. 

In the same manner extension of the primary 
tumour was found in the right half of the pelvis; 
also development of connective tissue in and 
around the primary tumour and the metastases 
was pronounced both macroscopically and micro- 
scopically. 


SUMMARY 
The results are reported of the final investiga- 
tions in a case of carcinoid with extensive meta- 
stases previously published. Repeated cardiac 
catheterization demonstrated the development of 
pulmonary valvular defect and progression of 
tricuspid valvular defect. Autopsy revealed car- 
cinoid of the appendix with predominantly right- 
sided retroperitoneal fibrosis, particularly pro- 
nounced around the primary tumour and the 
metastases. The patient died from cardiac de- 
compensation approximately 2% years after the 

development of the symptoms. 
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PRESENCE OF A THROMBOPLASTIN 


INHIBITOR AND 


PLASMINOGEN ACTIVATOR IN THE JOINT TISSUES 


OF A HAEMOPHILIC 


PATIENT 


By KNUD-ERIK SJOLIN and TAGE ASTRUP 


The finding that normal human synovial mem- 
brane and fibrous capsular tissue have little or 
no thromboplastic activity and some fibrinolytic 
activity caused by a plasminogen activator 
(Astrup & Sj glin, 1958) has created a pos- 
sible explanation of the frequent occurrence of 
joint bleedings in patients with haemophilioid 
disorders. While our previous investigations have 
been on apparently normal joints, we have re- 
cently had an opportunity to investigate a sample 
of synovial membrane and fibrous capsular tissue 
from a patient with classical haemophilia (AHF- 
deficiency). This investigation revealed the pre- 
sence of a thromboplastin inhibitor in these tis- 
sues. It is a purpose of this paper to draw atten- 
tion to this finding in the hope that other in- 
vestigators who might meet an opportunity to 
investigate samples of haemophilic joint tissues 
would try to confirm our observations. 


CASE HISTORY 


Male, born in 1954, A brother has classical haemo- 
philia (deficiency in antihaemophilic factor). 

From the age of one vear the patient had presented 
a haemorrhagic disorder with bleedings in the skin, 
in the mucous membrane of the mouth, the 
joints. The patient had had many transfusions of 
plasma or injections of AHF preparations. 

At the 


posttraumatic 


and in 


four vears the patient died from a 
haematoma, 24 after 


age of 
epidural hours 


an accident. 


Haematological investigations: 

Quicks prothrombin time: 14, 15, 15 secs. (Control: 
18 secs). Thrombocytes: 400.000 mm ? 
diluted plasma: 12 
ee 


Normal. 


per plasma. 
min. 30 


Prothrombin- 


Recalcification time 
(Normal 


(Owren) : 


on 
min.). 
No 


secs. controls : 


proconvertin indications of a 
circulating anticoagulant. 

In the thrombin generation test performed as de- 
scribed bv Sjg lin (1956) almost no thrombin for- 
mation was observed (Fig. 1, curve A). No improve- 
was demonstrated after the addition of 0.2 ml 
serum (Fig. 1, B). The recalcification 
time was now 5 min. On addition of 0.2 ml 


ment 
normal curve 
adsorbed 
bovine plasma the thrombin generation became nearly 
normal and the recalcification time was 3 min. 50 secs. 
(Fg. 1, curve C). Addition of the double amount (0.4 
ml) of adsorbed bovine plasma made the thrombin 
formation even better. (Fig. 1, curve D). After storage 


of the patient’s plasma for 48 hours at 20°C., the 


thrombin generation was only slightly increased 
(Fig. 1, curve E), but the recalcification time was 
now 30 secs. 

From the Institute of Pathological Anatomy, Uni- 


the Institute 


of the Carlsberg Foundation, Copenhagen. 


versitv of Copenhagen, and Biological 


NO. 2 


FAM. 111 


1600/t 











T MG 
0 2 - 6 8 10 12 MIN. 
Fig. 1. 
Thrombin generation in the patient’s plasma. Abscissa: 
(T) in Ordinate: Reciprocal 
clotting time expressed as ©°0/t (t in seconds). 


Reaction time minutes. 


Fig. 2 demonstrates the thrombin generation in the 
patient's plasma 4 hours before he died from his 
epidural haematoma and after he had been trans- 


fused with human fibrinogen solution rich in AHF 
(Preparation: State Serum Institute). The thrombin 
generation had become normal, and the recalcification 


time was normal: 1 min. 15 secs. 














307 600/, 
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ed 
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T T T U Ld T T 1 T 
0 2 - 6 8 MIN. 
Fig. 2. 
Thrombin generation in the patients plasma after 


injections of an AHF-rich fibrinogen preparation. 
Abscissa and ordinate as in Fig. 1. 


Fibrinolytie activity: 

The concentration of the plasminogen activator was 
estimated as previously described (Astrup & Sjg- 
lin, 1958), method which is for 
the tissue (Astrup & Albrechtsen, 
1957). The concentration was calculated by interpola- 


using a selective 


activator 


tion on a curve obtained from a preparation of dried 
pig heart tissue used as a standard, and the results 
were expressed as units of the standard preparation 
per gram fresh tissue. The fibrinolytic activity was 
estimated on normal fibrin plates containing 0.1 per 
fibrinogen (Astrup & Müllertz, 


cent bovine 


1952). 
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Thromboplastic activity: 

The tissue (200 mg) was ground in a Potter homo- 
genizer with 1.80 ml 0.9 per cent NaCl) and stored 
—20 


in the homogenizer, coarse particles were re- 


for a few days at After thawing and retreat- 
ment 
moved by filtration through cotton wool. The throm- 
boplastic activity was estimated at 37° on fresh rab- 
bit citrate plasma, as previously described (Astrup 
&Sjslin, 1958). A suspension of human brain (as 
used in Owren’s P-P method) served as control. 
Results of tissue investigations: 


tissue and fibrous 
tissue from the left 


investigated as described above. 


Samples of synovial capsular 


were obtained knee joint and 
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Fig. 3. 
Estimation of plasminogen activator in haemophilic 
joint tissues. Abscissa: Concentration of solutions in 
per cent of Fibrinolytic 
activity on normal fibrin plates (average of triplica- 
tes). Logarithmic The standard preparation 
contained 30.4 units per ml. Synovial tissue marked: 

Syn. Fibrous capsular tissue marked: Cap. 


stock solution. Ordinate: 


scales. 


Fig. 3 shows the estimation of the plasminogen 
activator. The activities of the stock solutions were 
as follows: 

Synovial tissue: 48 per cent of standard 15 

units/ml. 

Capsular tissue: 36 per cent of standard 1 


units/ml. 
Since one ml corresponded to 0.1 gram fresh tissue, 
the concentrations of plasminogen activator were as 
follows : 
fresh tissue. 


Synovial tissue: 150 units/gram 


Capsular tissue: 110 units/gram fresh tissue. 
higher range of the 


fibrinolytie activities previously recorded for samples 


[hese estimations are in the 
of normal joint tissues (Astrup & Sjglin, 1958). 

When the joint 
tissue found 
that a thromboplastin inhibitor was present which, 


thromboplastic activities of the 


suspensions were investigated it was 
even in the presence of added brain thromboplastin, 
great 1y 


The following results were recorded: 


prolonged the clotting times. 


Rabbit plasma (0.2 ml) diluted with 0.9 per cent 
NaCl (0.4 ml) 0.030 M CaCl» 
solution clotted alone in about 6 min. When a brain 
suspension was added to the plasma with or without 
the joint Table 1 


and recalcified with 


tissue suspension the results in 


were obtained. 


Table 1. 
Demonstration of a thromboplastin inhibitor in 
haemophilie joint tissues. 





| 2 3 1 5 6 
Rabbit plasma ml 0.2 0.2 0.2 0.2 0.2 0.2 
Brain susp. 6.25 % ml © Ot Ol 0.1 0 0 
Brain susp. 100 % ml 0 0 0 0 Ot 0.1 
Svnovialis ml 0 0 0.1 0 0 0.1 
Capsular tissue ml 0 0 0 0.1 0 0 
Clotting time main. see. min, min. sec. man. 
à 6 56 25 19 26 71, 





It is seen that even in the presence of high concen- 


trations of brain extract the clotting times were 


prolonged to many minutes by addition of the joint 


tissue suspensions. This is strictlv contrary to our 
previous observations on joint tissues from normal 
persons (Astrup & Sjglin, 1958) where no or 


only a slight influence on the clotting times of nor- 
rabbit lack of 
fresh material prevented a more detailed investigation 
of these unexpected We, tried to 
confirm the observations bv studving the thioevanate 
from the 


mal plasma occurred. Unfortunately, 


results. therefore, 


extracts left over estimation of the plas- 
minogen activator, since these were still available. 
thio- 


coagulation, the 


Since the large concentration of potassium 
with the 
were dialvzed in a dipping 
against a barbital buffer (0.05 M, 
M NaCl. 


It was suspended in the fluid and 


cvanate would interfere 


extracts dialvzer three 
times for one hour 
pH 7.8) containing 0.1 \ precipitate occurred 
during the dialysis. 
the suspension tested for inhibitory activity on rabbit 
plasma containing 0.1 ml concentrated brain thrombo- 
plastin. The suspension was centrifuged and the super- 
natant also tested for inhibitorv activitv. The results 
in Table 2 were obtained. It is seen that at least part 
of the inhibitor can be extracted with potassium thio- 
that it 
dialvsis and centrifugation. Similar results were ob- 


ecvanate, and remains in the solution after 


tained in experiments performed after further dialvsis 
of the 
barbital buffer in order to completely 


supernatant solutions overnight against the 


free the solu- 


tions from thiocyanate. 


Table 2 
Demonstration of a thromboplastin inhibitor in a 
dialyzed thiocyanate extract from haemophilic 
joint tissue. (Duplicates) 





Rabbit plasma ml 02 02 02 02 0.2 
Brain thromboplastin 
(100 %) ml 0.1 0.1 0.1 0.1 0.1 


Syvnovial tissue ml 0 0.1 0 0 0 
(suspension ) 

Svnovial tissue ml 0 0 0.1 0 0 
(supernatant ) 

Capsular tissue ml 0 0 ij 0.1 0 
(suspension ) 

Capsular tissue ml 0 0 0 0 0.1 
(supernatant ) 

Clotting time sec 29:30 51:52 551 5454 5-55 





Control investigations: 

Since the age of the haemophilice patient was low 
compared with the age group of the persons previously 
investigated, consisting of adults onlv, samples 
of joint tissues from a nonhaemophilic person of the 
same age were provided and investigated as a control 


Fhe estimation of the plasminogen activator is seen 
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in Fig. 4. The solution of synovial tissue has 52 per 
cent of the activity of the standard solution and the 
capsular tissuc has 37 per cent. This corresponds to 
160 units per gram synovial tissue and 115 units per 
gram of fibrous capsular tissuc. These values are in 
the upper normal range and of the same order as 

















those found for the tissues from the haemophilic 
patient. 
500 
goot ACT VvITY 
300 + 
200 + 
100 4 
L Xx 
L . 
50+ CONC.( %) 
3 4 3 10 20 30 40 50 100 
Fig. 4. 


Estimation of plasminogen activator in joint tissues 
from a child with no haemophilic disorder. Male, 
4% years. Abscissa and ordinate as in Fig. 3. 














CLOTTING TIME (log) 
25 tm 
î k 
SYN. 
2.34 
2.4 
19+ 
BRAIN 
1 7 + 
15 T log CONC. (%) 
0.5 1.0 1.5 2.0 
Fig. 5. 


Thromboplastic activity of joint tissue from a child 

with haemophilic disorder (Same patient as in 

Fig. 4). Abscissa: Logarithm of conc. (in per cent of 

stock solution). Ordinate: Logarithm of clotting time 

A standard preparation of human brain used 
for comparison. 


no 


(sec.). 


An investigation of the thromboplastic activity of 
the control material is presented in Fig. 5. No signi- 
ficant influence on the clotting time of recalcified 
rabbit plasma was observed in any of the concentra- 
tions of the tissue extracts. These results are in com- 
plete agreement with the results previously published 
(Astrup & Sjglin, 1958). Samples of the normal 
tissue were also extracted with potassium thiocyanate 
and tested after dialysis and centrifugation. No in- 
hibitory activity was obtained in any of these solu- 
tions. 








DISCUSSION 


The investigations of the clotting defect in the 
patient’s blood show that the case is one of clas- 








sical haemophilia (deficiency in antihaemophilic f 
factor). It is interesting that the patient’s clotting | 


defect was corrected by transfusions at a time 
when a thromboplastin inhibitor could be de- 
monstrated in the joint tissue. No inhibitor was 
found in the plasma. 


It is apparent that the thromboplastin inhibitor | 
present in the haemophilic joint tissue is patho- | 


logical. No inhibitory activity was found in the 
joint tissues from a nonhaemophilic patient of 
the same age group, so that its presence does not 
depend upon age. The fibrinolytic activity was 
nearly the same in both patients and was in the 
higher range of the normal activities previously 
recorded (Astrup & Sjglin, 1958). This 
could possibly be due to the young age of the 
two persons here investigated. We have only had 
opportunity to investigate this single patiert, so 
we are unable to tell whether this inhibitor is a 
normal finding in haemophilic patients or 
whether it is a coincidence. We have published 
our observations because of the great significance 
of this problem, and because there are so few 
opportunities for investigating haemophilic tis- 
sues. We hope that other investigators who might 
have this opportunity will try to complete this 
investigation. 

The main significance in our observation lies 
in the fact that in this patient the bleeding dis- 
order evidently was not caused solely by lack of 
antihaemophilic factor, but also by the presence 
of a thromboplastin inhibitor in the tissues, 
though no inhibitor occurred in the blood. This 
observation opens up from a new angle the old 
problem of the role of an anticoagulant in haemo- 
philice disorders. Though it is known that acqui- 
red circulating anticoagulants can occur in the 
blood as a response to an immune reaction and 
that its presence aggravates the seriousness of the 
lack of any components of the coagulation system, 
it is now generally agreed that in the cases of 
typical, uncomplicated classical haemophilia 
(AHF deficiency) inhibitory agents are not pre- 
sent in the blood in abnormal concentrations 
(Graham & Barrow, 1957, Biggs, 1958). 

However, there is still the possibility that cer- 
tain tissues in haemophilic patients may contain 
inhibitory agents, which can prolong extravasa- 
tion of blood into the tissues and which there- 
fore can hamper local haemostasis. Apparently 
there are no reports in the literature which in- 
dicate any significant differences between the 
thromboplastic activities of haemophilic and nor- 
mal tissues, but there are a few reports on the 
presence of inhibitory compounds in haemophilic 
tissues. Lowenburg&Rubenstone (1918) 
compared a number of haemophilic and normal 
tissues. Though most of these tissues did not dif- 
fer in thromboplastic activity, they noticed that 
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extracts of haemophilic liver or thyroid gland 
prolonged the clotting times, which was contrary 
to the results obtained with a sample of normal 
liver and thyroidea. It might be of interest to add 
that one of us (Sjglin, 1951) has in two hae- 
mophilice patients found increased metachromatic 
staining of the connective tissue ground substance, 
indicating that the content of heparin or heparin- 
like compounds could be increased in haemo- 
philic tissues. It is perhaps of significance, when 
considering the experiments presented above, 
that an extraction with thiocyanate has been 
used for the extraction of a genuine heparin from 
tissues by Snellman, Jensen & Sylven 
(1948). 


Although a great deal is known about the clott- 
ing defect in haemophilic blood, the pathogenesis 
of the disease has not been completely elucidated. 
It is often seen that there is a discrepancy be- 
tween the clotting defect and the bleeding ten- 
dency in a patient. In order to explain such ob- 
servations, it is necessary to consider the in- 
fluence of other factors upon the mechanism of 
haemostasis. The results presented here show that 
the thromboplastic activities of tissues from hae- 
mophilie patients should be reinvestigated in or- 
der to find out whether our finding of a potent 
thromboplastin inhibitor in joint tissues of a 
haemophilic patient represents an accidental 
coincidence or whether it normally is part of 
the haemophilice syndrome. 


SUMMARY 

In a patient with classical haemophilia (AUHF- 
deficiency) high concentrations of a thrombo- 
plastin inhibitor were found in the synovial mem- 
brane and the fibrous capsular tissue of the knee 
joint. The fibrinolytic activities in these tissues, 
estimated as plasminogen activator, were in the 
normal range. The possible role of an anticoagu- 
lant in the tissues for local haemostasis and bleed- 
ings in haemophilic patients has been discussed. 
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RADIOLOGICAL INVESTIGATION FOLLOWING GASTRECTOMY 
By POVL HJORTH, ERIK AMDRUP and J. BALSLEV JORGENSEN 


Radiological examination of the gastric stump 
following gastric resection is of undoubted value 
in the detection of peptic ulcer and tumour. Where 
the establishing of a morphological diagnosis is 
concerned, examination with aqueous suspension 
of barium sulphate appears to be superior to other 
methods. On the other hand, the routine technique 
does not reveal with certainty the anomalies of 
function which contribute to the postprandial 
discomforts which may occur in patients in whom 
gastric resection has been undertaken. 


In the first communications about these 
symptoms (7, 8) it was maintained that the 
symptoms were produced by the rapid emptying 
of the stomach observed in patients with gastro- 
intestinal anastomosis. More recent investigations 
have, however, revealed that the stomach empties 
more rapidly following both resection and es- 
tablishment of gastro-intestinal anastomosis, and 
opinions are divided as regards to what extent 








From the Department of Radiology (Professor FI. 
Nérgaard) and Surgical Department I (Professor Otto 
Mikkelsen). The Municipal Hospital, Copenhagen. 


this rapid emptying is responsible for the dis- 
comforts following meals. Some authors maintain 
that the so-called dumping is of paramount im- 
portance for the development of the symptoms 
while others are of the opinion that the rate of 
emptying scarcely plays any part of significance 
as very rapid emptving may also be observed in 
entirely symptomfree individuals. 

Follow-up examination of an extensive material 
of patients with gastric resection shows that the 
post-prandial discomfort may be classified into 
two main groups: “dumping syndrome” and “the 
symptoms of the small stomach”. The transition 
between these two syndromes is gradual but 
already in moderately pronounced cases the 
symptoms are very characteristic and widely 
differing. “Symptoms of the small stomach” are 
dominated by local symptoms from the gastric 
stump which develop following meals as a sen- 
sation of distension below the left rib margin. 
In severe cases these sensations may increase to 
severe pain. Following the elapse of 1—2 hours 
the attack may terminate with vomiting of bile- 
stained fluid. 
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The dumping-syndrome is not characterized by 
pain. Patients with this symptom complex may 
feel diffusely distended and “heavy” in the abdo- 
men but the dominating symptoms are generali- 
zed in nature and suggestive of acute relative cir- 
culation collapse: weakness, sweating, a rapid 
weak pulse, increase or fall in the blood pressure, 
palpitations and a tendency to faint. During pro- 
voked dumping attacks, a fall in the plasma vo- 
lume may be demonstrated. In addition, patients 
suffering from the dumping syndrome fregently 
experience much borborygmi and restlessness in 
the abdomen indicating increased intestinal peri- 
stalsis. 

In Department I in The Municipal Hospital, pa- 
tients have frequently been treated on account of 
postprandial discomfort following gastric opera- 
tions. These patients were, as a rule, routinely 
examined by radiography during the period of 
hospitalization. In connection with a more exten- 
investigation (5) an attempt 
elucidate whether any agreement was present 
between the clinical diagnosis, based upon the 
case-historv, and the report from the Department 
of Radiology as regards the rate of emptying of 
the gastric stump (Table 1). 


sive was made to 


Table 1. 
Rate of Emptying of the Gastric Stump Estimated by 
Radiographie Investigation Following Administration 
of Aqueous Suspension of Barium. 





Rate of Emptying 


Clinical kg 

Diagnosis î | e 
Ë E 3 3 
8 Ein & 

Dumping Symptoms .............. ‚ 17 58 © .15 

Svmptoms of Small Stomach .……………. 1 33 11 45 

Uncharacteristie Discomfort 1 22 3 26 





During the vears 1945—1955, 161 patients were 
admitted to the department with the diagnosis of 
sequelae of gastric resection. The majority of 
these patients suffered from post-prandial discom- 
fort which had commenced following gastric re- 
section. No organic changes could be demonstra- 
ted in any case by routine methods of investiga- 
tion. 

In 146 cases, X-ray examination of the stomach 
was undertaken emploving the routine aqueous 
suspension of barium. This investigation rendered 
information of value for the estimation of the na- 
ture and severity of the complaints in a few cases 
only. If, however, the two different symptomatic 
groupings, dumping and “symptoms of the small 
stomach”, are considered, the present material, 
nevertheless, reveals a definite difference. When 
the result of investigation in patients suffering 
from the dumping syndrome deviated from the 
normal the deviation manifested itself as unusu- 
ally rapid emptying of the stomach. Patients with 
symptoms of the small stomach showed, on the 





other hand, a greater tendency to particularly 
slow emptving. Comparison between the clinical 
and radiographic diagnosis thus shows the follo- 
wing tendency: patients suffering from “symp- 
toms of the small stomach” occasionally showed 
slow emptying of the gastric stump while in pa- 
tients who complained of dumping, particularly 
rapid emptving frequently revealed, 
Radiographic examination with aqueous suspen- 
sion of barium was of no decisive significance in 
evaluating the nature and severitv of the com- 
plaint in the individual patient. 

The post-prandial discomforts symptoms 
which occur in attacks. The only retional method 
of investigation of the nature of these complaints 
must be to provoke the symptoms and investigate 
the course of events during an attack. 

The authors’ investigations concerning the 
changes in plasma volume during provoked dump- 
ing attacks were described more fully in previous 
communications (2, 3, 4). One hundred and fifty 
ml of 50 per cent glucose administered orally pro- 
voked tvpical symptoms of exactly the same nature 
and intensitv as those the patients experienced 
after ordinary meals. The quantity and concen- 
tration of the test solution had the advantage 
that patients with no history of complaint tolera- 
ted it without or with only negligible complaints. 

In a new experimental series, the authors ad- 
ded 56 g barium sulphate to this hypertonic glu- 
cose solution. The patients sat upright on a chair 
during the investigation and care was taken that 
this position was maintained. Every 15 minutes, 
X-ray photographs were taken with the patient 
standing up. This was continued until two hours 
had following the consumption of the 
glucose solution. 

Fifteen patients in whom gastric resection had 
been undertaken were investigated in this man- 
ner. According to the case histories, three pa- 
tients suffered from “symptoms of the small sto- 
mach” and five from dumping symptoms. Six 
of the patients were entirely symptom-free while 
one patient had been cured from dumping sym- 
ptoms by re-operation at which the stoma was 


was more 


are 


elapsed 


constricted. 

During the test, two patients with histories of 
severe “symptoms of the small stomach” devel- 
oped exactly similar attacks following ingestion 
of the glucose-barium mixture. All five patients 
with the dumping syndrome developed typical 


dumping attacks during the test. This was also 
the case with the patient who had recovered 


following re-operation; the glucose solution was 
apparently still too great an irritant for him. Out 
of the remaining patients one developed typical 
postcoenal diarrhoea but no dumping symptoms 
following the hypertonic glucose-barium mixture. 
The remaining patients were symptomfree. Radio- 
logically it was a typical finding in the patients 
suffering from “symptoms of the small stomach” 
that the radio-opaque medium was retarded in 
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the stomach. In one case the stomach was not 
emptied until the contents were ejected by vomit- 
ing after a period of two hours with symptoms. 
In the other patient, the gastric content passed 
into the intestine between one and two hours 
after the commencement of the investigation. In 
both cases, definite distention of the gastric stump 
was observed and dilution of the radio-opaque 
medium administered. Synchronously with this 
distension, both patients complained of severe 
pain. While the symptoms were present, very 
little of the radio-opaque medium passed into the 
small intestine. During dumping attacks, on the 
other hand, the gastric content was observed to 
flow unimpeded into the small intestine and in 
the course of the first 15 minutes after the ad- 
ministration of the radio-opaque meal, the gastric 
content had left the stomach and was distributed 
in the small intestine. After the elapse of 15 and 
30 minutes, marked veiling of the abdomen, as 
in patients suffering from ascites, was observed 
on the films and the small intestinal pattern 
was not discernible. On the subsequent films, the 
veiling disappeared and the small intestinal pat- 
tern gradually reappeared. No veiling was present 
in films one hour after the commencement of the 
test. The symptoms reached a maximum while the 


veiling was most pronounced and disappeared 
together with it. 
The symptomfree patients were distributed 


between these two extremes and the gastric stump 
emptied in the course of 45—60 minutes. Here 
also, signs of dilution in the gastric stump were 
observed but no distension occurred. The barium 
passed in a mass through the small intestine, 
somewhat more rapidly than does a normal barium 
suspension. In these patients also there were signs 
of dilution in the small intestine but these were 
not nearly as pronounced as in the patients who 
suffered from dumping attacks. The dilution oc- 
curred less acutely and was of longer duration. 
Thus, in symptomfree patients a moderate veiling 
suggesting diffusion of fluid some hours after the 
meal was observed while in patients suffering 
from the dumping syndrome, a very marked but 
more transient veiling suggestive of a more mas- 
sive and more acutely commencing diffusion of 
fluid into the small intestine was observed. 
Investigation of the same patients according to 
the same method but emploving barium suspen- 
sion alone did not reveal any tvpical differences 
in the gastric emptying nor in the passage through 
the small intestine and in no case did symptoms 
occur in connection with this investigation. 
Radiographic investigations of patients after 
gastric resection employing barium to which 
50 per cent glucose has been added have thus 
shown typical and recognizable differences bet- 
ween different clinically well-defined types of pa- 
tients. Addition of hypertonic material accen- 
tuates the characteristic finding of which a rou- 
tine investigation raises a suspicion in a more 


extensive material but which it cannot detect in 
the individual patient. 

Abbott (1), Pendergrass (9) and Ra v- 
din (10) in 1936 puhlished communications 
concerning similar conditions. They demonstrated 
that the gastric stump emptied more slowly after 
addition of hypertonic solutions and that the 
mucosal pattern of the small intestine became 
veiled probably on account of diffusion of fluid. 
No mention was made, however, of the occurrence 
of symptoms in the patients during the investiga- 
tion. The results obtained by Glazebrook (6) 
appear to be most in agreement with those ob- 
tained by the authors of the present paper. On a 
basis of kyvmographic studies and X-rav investiga- 
tions with glucose-barium mixture he classified 
the post-gastrectomy svmptom complexes into 
three types: intestinal torpor, intestinal hurryv, 
and intestinal spasm. The first two terms appear, 
more or less, to cover “symptoms of the small 
stomach” and the dumping syndrome. 


CONCLUSION AND SUMMARY 

Experience with radiographic examination with 
glucose-barium as the radio-opaque medium ap- 
pears to show that, emploving this method of 
investigation, important information concerning 
the function of the gastric stump following ga- 
strectomy can be obtained. The results support 
the hypotheses previously published bv the 
authors (3, 4) concerning the pathogenesis of the 
post-gastrectomy syndrome. The nature and in- 
tensitv of the symptoms in relation to meals ap- 
pear to depend upon the rate with which the 
small intestine transports the food and empties 
the gastric stump. If this is particularly slow, the 
hypertonic solution is diluted in the stomach 
which becomes distended (“symptoms of the small 
stomach”); if, on the other hand, the emptving 
is particularly rapid, the solution is immediately 
distributed throughout the entire small intestine 
and is there diluted acutely by very massive dif- 
fusion of fluid with consequent reduction of 
plasma volume (“dumping syndrome”). Patients 
without symptoms or with only insignificant syvm- 
ptoms are distributed between these two extremes. 
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ANNOTATION 


DEATH INCONNECTION WITH TREATMENT WITH BZ 55 
1-BUTAL-3-SULPHANILYLUREA, „„NADISAN” 


By HENNING POULSEN and JORGEN BONDO 


A female aged 73 years who had exhibited sym- 
ptoms of diabetes for approximately 2 months 
was admitted to hospital following unsatisfactory 
treatment in her home with a sugarless diet. The 
general condition was unimpaired and the patient 
was admitted to hospital following unsatisfactory 
slightly overweight. No other abnormality could 
be found on objective examination. As continued 
treatment with full diet without sugar did not 
result in any improvement of the condition, 10 g 
Nadisan was administered in the course of 6 days. 
No other medical treatment was administered dur- 
ing this period and no information regarding pre- 
vious therapy with sulphonamide preparations 
was available. During treatment with Nadisan 
considerable and rapid improvement of the diabe- 
tie condition occurred and the patient was al- 
lowed up from the third day of treatment. On the 
sixth day of treatment, nausea developed and on 
the following morning the patient vomited. Nadi- 
san was, therefore, withdrawn. The temperature 
had then risen to 39.2° C (102.6° F) and a gene- 
ralized urticarial exanthema developed. In the 
evening, the patient experienced an attack of 
severe epigastric and precordial pain. The pain 
was relieved by an injection of morphine and the 
ECG revealed no signs of coronary occlusion. 
During treatment with procaine penicillin, cal- 
cium and antihistamine preparations the tempe- 
rature remained greatly raised during the follow- 
ing days and somewhat variable. The skin condi- 
tion developed into a generalized pyodermia; 
diffuse oedema occurred and innumerable con- 
flent pustules approximately the size of a pin- 
head developed. Consciousness became progres- 
sively clouded. On the tenth day after the commen- 
cement of Nadisan therapy, the patient died with 
a terminal increase of temperature to 42° C 
(107.6° F). Twelve hours prior to death injections 
of cortone acetate had been instituted. 

The macroscopic and microscopic findings at 
autopsy were summarized as follows: Numerous 
From The County Hospital, Ringe, Denmark, (Head: 
Christian Nannestad) and The Institute of Pathology, 
Svendborg County (Head: W. Kier). 


areas of neutrophile leucocytes were observe 
microscopically in the epidermis, displacing 
surface outwards. These were situated predom 
nantly at the transition between the stratu 
granulosum and stratum corneum; a few of the 
areas were situated below the stratum granulos 
and a few immediately under the epidermis. 
epidermis was slightly oedematous but the afo 
mentioned changes are quite well delimited 
Superficially in the corium considerable hype 
aemia was observed with dilated small vesse 
markedly packed with blood and, in additio 
considerable oedema and moderate perivascu 
Iymphoecytic infiltration was present. No necrost 
was encountered but numerous small haemor 
rhages were observed. No eosinophilia nor vascu 
litis was observed. 


The histological picture of the skin conditio 
was compatible with that of erythema multiform® 
but the picture is not pathognomonic. 

In addition to the changes in the skin, a serie 
of other pathological processes were demonstrated 
but apart from marked fatty degeneration in th 
liver and delimited pulmonary fibrosis, thes 
processes were slight and could not explain th® 
fatal course of the disease. The acute hypertroph 
of the spleen is most naturally considered to hb 
secondary to the skin condition, while the oth 
changes, with possible exception of a slight subs 
endocardial haemorrhage, cannot have been ca 
ed by the terminal condition as they were ma 
kedly chronic in nature (very slight chronic pye 
lonephritis and bronchitis and minimal periportak 
hepatitis). Eosinophilia, vascular changes and 
fibrinoid necroses were not found in any of th 
organs and no haemorrhages other than the mine 
haemorrhages in the skin and the little haemors 
rhage under the endocardium were present. Pneus 
monia was not present. 

The skin condition + hyperthermia was probs 
ably the primary cause of death. 
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